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EXPLANATION OF SYMBOLS AND TERMS 
ON 881 HILLSIDE4987 BORING LQGS 

SAMPLE TYPE 

Split Spoon 

Core 

Continuous Drive a 
GRAPHIC LOG 

1-1 
. , .  . . .  

. ..:. . .  

Lignite 

Clay or Claystone or Shale 

Clayey Sand or 

Clay and Grave 

Gravel 

Sandy Clay 

Sand and Gravel 

Sand or Sandstone 

Silt or Siltstone 



INDEX OF DATA 

Boring No.: 1-87 

Completed as well? Yes 

x Log of Borehole 

x Well Construction Summaries 

- x Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

. -  
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LOG 
OF 

BOREHOLE 

~ o ~ ~ t l ~ ~  boroholo/Woll  No .  1-87 
Coordinato,  N35145.6 E20540.6 Ground Surfaco E lovr t lon  5992.35' 
Total Dopth 1 4 - 8 7 '  W r t o r  Lovo l  Encountorod 1 1 - 7 5 '  

Drllllng Company BOYks Bros. Dri l lor  R. Sharp 
' Holpor A- shade 0 8 t O  Drlllod 8 ,  1987 

Drilling Yothod Hollow Stem Auger 
L0gg.d BY K. D. Holliwav 

Flats Plant ;  881 Hillside 

OOOlOgl8t 

Commontr 

8mpl.8 C O l l O c t O d  of  
hor To r t8  ? o r f o r n o d  Lithologic Do8crlptlon - 

;SCLZT- N 
/ - 0 . 0 - 4 . 0 1  - Serrple. Recovered 1.65/4.0' = 41%. 

- 5  

- 10 

- 15 

- 20 

CLAY: dark yellowish brown (10YR 4/21; occasional 
quartzite cobbles and gravel; unconsolidated; damp 
to moist. 

4.0-7.5' - Sanple. Recovered 3.0/3.5' = 86%. 
CLAY: same as above; dark yellowish prange 
(10YR 6/61 stains comnon; danp to moist. 

7.5-12.5' - Sample. Recovered 1.15/5.01 = 23%. 
6.85.7.35': CLAY: same as above 
7.35-7.50': Lost core. 
7.50-8.20': CLAY: same as above; trace sand 
(2.0-1.50); very pale orange (10YR 5/4); 
subrwnded; moderate reddish brown (10R 4/6) 
stains; moist. 
8.20-0.70': CLAY: moderate brown (5YR 4 / 6 )  to 
moderate yellowish brow (10YR 5/4); weathered; 
unconsolidated; moist. 

c 

8.70': COBBLE; quartzite; dusky yellouish brown 
(10YR 2/2); clay matrix. t t t  8.701-11.7S1: Lost core. 

HNu Background = 0.3ppm. 
No OVA readings. 
No readings above 
background. 



LOG 
O F  

BOREHOLE 

Locatlon 

Coord ln r to r  

Total  Dopth 

boroho 

Ground 

Wator  

Drllllng Company 

0.10 Drlllod 

Drllllng Mothod 

Losgod  B Y  _ _  
Goologirt  

DrIIIor 

Holpor  

o/Woll  No.  1-87 (cont'd.) 
Surf aco Elova t Ion 

.oval Encountorod 

stat ic 

Dri l l ing Fluld 

C h o c k e d  8 y  

Commontr / I  

/ 
Llthologlc Dorcr lpt ion 

T 1  I 
ARAPAHOE FORMATION 

11.75-11.87': SANDSTONE: pate yellowish - orange (10YR 11/61 to dusky yellowish brown 
(10YR 2/21; clayey; wathered; moist to wet. . 11.87-12.50': CLAYSTONE: light olive gray (5Y 
5/21; weathered; trace of iron staining; moist to - wet. 

' 12.0-15.0' - Sample. Recovered 3.25l2.0' = 108%. 
CLAYSTONE: light olive brown (5Y 5/61; trace 
caliche; trace dark yellwish orange iron staining 
(10YR 6/61; weathered; moist to wet. 

' 

TOTAL DEPTH: 14.871 

Samploa Co i lec to i  or 
Othor t o r t 8  Corforrred / 



8 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 

WELL 
COMPLETION 
INFORMATION 

C ommontr  
U 

Surface 5.81 
Wator lal :  . 

sur f  .e. 

L m s t h  (11. 

t 
? I 8  n t 0 I) It 

Flltor Pack  
Longth (11.1 

Surfaco Car lng  

Boroholo 
>lamotor: 

7.5" 

Boroholo 



I 
I 
E 
I 
I 
I 
I 
I 
I 
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I 
I 
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WELL DEVELOPMENT SUMMARY 
WELL 1-87 

t 

D A T E  TIME METHOD VOLUME APPEARANCE COMMENTS 

TD = 13' 6 3/4" 
5 /11/8 7 A. 14. H20 level - dry 9:oo 
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02/22/88 
RQCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

0187 06/24/87 
08/04/87 
09/02/87 
09/29/87 
11/09/87 
12/21/87 
01/11/88 
02/04/88 

5992 35 
5992 35 
5992.35 
5992.35 
5992.35 
5992.35 
5992 35 
5992.35 

5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 
5994.23 

1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 
1.88 

13.71 
13.71 
13.71 
13.71 
13 71 
13.71 
13.71 
13.71 

WATER 
DEPTH 
BELxlW Toc 

12.94 
-1 .oo 

9.80 
12.70 
10.80 
10.40 
10.10 
10.22 

5981.29 
DRY 
5984.43 
5981.53 
5983.43 
5983.83 
5984 13 
5984.01 



INDEX OF DATA 

Boring No.: 2-87/BH3-87 

Completed as well? Yes 

Qata in F i k  

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 
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LOG 
OF 

BOREHOLE 

~ o c a t i o n  Rocky Flats Plant; 881 Hillside Boroholo/Woll  N o .  2-87/BH3-87 
C0ordln.t.r N34725.8 E20819.7 Ground S u r l a c o  Elovat ion 5930.56 
Tot81 Dopth 16*o' Wator  Lovo l  E n t o u n t o r o d  2.45 '  

Drllllng Company mei Rros. Drl l lor  a. Shade 
Dato Drlllod 1 9 ,  1987 Holpor T. krritt 

s ta t le 5929.59' (b/ay,/gj 

~ o g g o d  B Y  K. D. Holliway 
GOOfOgl8t 

Chocked IY 

Commontr  

L l thologlc  Dorcr ipt lon 

5 

10 

'- 0-2.0' - Sample. Recovered 0.6/2.0' = 30%. 
0.0-0.5': CLAYEY SAND: dark yellouish broun (10YR - 4/2); occasional quartzite cobbles; grass & roots; 
damp. - 0.5': COBBLES: quartzite; 2 1/2" diameter. 
0.6-2.0': CLAY: dark yellowish broun (10YR 4/21; - trace sand (2.5-3.0 0 ) ;  occasional quartzite 
cobbles; damp to slightly moist. 

. 2.0-7.0' - Sample. Recovered 4.75/5.0' = 95%. 
SANDY CLAY: moderate yellouish broun (10YR 5/4); . occasional quartzite cobbles; trace caliche; 
ueathered; 3.5-4.0 0; moist to uet. 

7.0-12.0' - Sample. Recovered 4.25/5.0' = 85%. 

8.75-11.0': SANDY CLAYSTONE: light olive gray (5Y 
5/2) to light olive broun (5Y 5/6); ueathered; 
trace caliche; iron staining & limonite nodules; 
moist. 

11.0-16.0' - Sample. Recovered 5.2/5.0' = 104%. 
CLAYSTONE: light olive gray (5Y 5/21; ueathered; 
trace sand; caliche & light broun (5YR 5/61 
mottles; fractured; moist. 

-- a- d -  TOTAL DEPTH: 16.0' 

21) TTT 

HNu background = 1.0. 
OVA background = 0.0. 

0.0-8.75': Composite 
Sample: BH03870009, 
BH03870204- VOAs only. 

a4S-3.90': WAreL 

f3~03t570am7 

- 5.0': Field Screening 
Sa+: HNu=l.O; OVA=O.O. 

- 10.0': Field Screening 
w e :  HNu-1.0; OVA=O.O. 
11.75-13.25': Bedrock 
Sample: BH038712BR. 

- 15.0': Field Screening 
HNu-1.0; OVA=O.O. 



WELL 
COMPLETION 
INFORMATION 

C o r n m o n t ~  U 

Ground Surfac 

7 
Surfaco  S o a l  
Matorial: - I 

Filtor Matorial: - 

urfaco C 
opth (ft .  

.- 

bring 

'n ""r 
1 W o l l  Total 

:.I 

Boroholo  
t o t a l  Dopth 
(ft.) 



- WELL 
WELL DEVELOPMENT SUMMARY  

VOLUME APPEARANCE COMMENTS 

Pump having difficulty 
pumpinq due to thickne Very muddv 

Very muddy 

5 / 2 7 / 8 7  

5 / 2 7 / 8 7  

5.3L 

Pump having difficulty 5 . 3 L  

5 / 2 7 / 8 7  lo ' Pumped Pump having difficulty Very muddy 

Clear No m d  
5 / 2 8 / 8 7  5 . 3 L  

5 . 3 L  5 / 2 8 / 8 7  Clear No m d  
Mostly 
clear 5 / 2 8 / 8 7  Some mud at bottom 5 . 3 L  

~~ 

5 . 3 L  
lostly 
clear 
Mostly 
clear 

5 / 2 8 / 8 7  Some mud at bottom 

Some mud at bottom 

~~ 

5 . 3 L  5 / 2 8 / 8 7  

Most 1 y 
clear 5 / 2 4 / 8 7  5 . 3 L  
Mostly 
clear 9 :24  I Pumped 5 . 3 L  5 / 2 4 / 8 7  



2-87 P - t e s t  
6-15-87 

Recovery 
Time Time 

(min) 
0 . 25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
11 
12 
14 
15 
16 
18 
20 
21 
22 
25 
30 
35 
40 
50 
60 
80 
90 
94 
100 
12 0 
13 3 

133.25 
133.5 
134 

134.5 
13 5 

135.5 
13 6 
137 
13 8 
139 
14 1 
14 3 
145 
147 
148 
15 3 
155 
158 
163 
168 
233 

0 
.25 
.5 
1 

1.5 
2 

2.5 
3 
4 
5 
6 
8 
10 
12 
14 
15 
20 
22 
25 
30 
35 
100 

D e p t h  t o  
Water 
(feet) 
3.41 
3.46 
3.54 
3.71 
3.86 
4.00 
4.14 
4.26 
4.51 
4.73 
4.95 
5.35 
5.76 
5.96 
6.13 
6.41 
6.53 
6.64 
6.81 
6.97 
7.05 
7.12 
7.33 
7.64 
7.83 
8.02 
8.35 
8.59 
9.00 
8.10 
9.00 
9.53 
10.71 
11.61 
11.58 
11.51 
11.37 
11.22 
11.08 
10 . 92 
10.77 
10.49 
10.23 

9.60 
9.27 
9.09 
8.92 
8.85 
8.50 
8.39 
8.21 
7.96 
7.71 
5.12 

9.98 

D r a w -  
down 

( feet) . 00 . 05 
.13 
-30 
.45 
.59 . 73 . 05 

1.10 
1.32 
1.54 
1.94 
2.35 
2.55 
2.72 
3.00 
3.12 
3.23 
3.40 
3.56 
3.64 
3.71 
3.92 
4.23 
4.42 
4.61 
4.94 
5.18 
5.59 
4.69 
5.59 
6.12 
7.30 
8.20 
8.17 
8.10 
7.96 
7.81 
7.67 
7.51 
7.36 
7.08 
6.82 
6.57 
6.19 
5.86 
5.68 
5.51 
5.44 
5.09 
4.98 
4.80 
4.55 
4.30 
1.71 



2-87 

-2 

-4 

-6 

-3 

-10 L 
0 

6- 1 5-87 

I 

50 103 150 200 250 300 350 400 

Time (min) 



02/22/88 
I 

Rxx;xy FLATS PLANT 
WATER LEVEL DATA SUMMARY 

WELL 
NUMBER DATE ------- ------- 
0287 06/ 15/87 

06/24/87 
07/08/87 
08/06/87 
10/05/87 
11/03/87 
12/16/87 
01/09/88 

G. S .  
ELEVATION ---------- 

5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 
5930.56 

Toc 
ELEVATION --------- 

5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 
5932.63 

STICK 
up ------ 

2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 
2.07 

SI BASE 
BELOW 
Mc ------ 

11.15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 
11.15 

WATER 
DElrIH 
BELOW Toc --------- 

3.41 
3.04 
2.20 
3.40 
3.50 
0.70 
1.00 
1.50 

WATER 
SURFACE 
ELEVATION ---------- 

5929.22 
5929.59 
5930.43 
5929.23 
5929.13 
5931.93 
5931.63 
5931.13 



I 
I 
1 
8 

INDEX OF DATA 

Boring No.: 3-87BR 

Completed as well? Y e s  

Data in File 

- x Log of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data’ 
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LOG 
OF 

BOREHOLE 

I 

I 
I 
I 
I 
I 
I 
I 
I 

LOt8tlon -: 881 H illside Boroho 
C o o r d In a t r Ground N34723.3 E20847.6 

Total Depth 117.0' W 8 t . r  

Drllllng Company Drlllor 

r / W o l l  N o .  3-87BR 
S u r f a t o  ElOV8tlOn 5930.58' 
o v o l  Entounto rod  6.5' .16.1',19.8' 

A. Shade: P. Bushkovski 
8t8 t I t  5851.09' 

Drl l l lng  Fluid 1 

t 

Commontr 

a m p ~ o s  co i io t tod  or 
Llthologle Dor t r lp t lon  her T o r t s  ?or formod 

COLLUVIUU (DISTURBED) 

5 - 

- 10 

- 15 

- 20 

0.0-2.0' - Sample. Recovered 2.2/2.0' = llm. 
CLAY: dark yettowish brown (10YR 4/21 to grayish 
broun (5YR 3/21; unconsolidated; trace quartzite 
cobbles; grasses and roots; danp to mist. 

2.0-6.0' - Sanple. Recovered 4.15/4.0' = 104%. 
CLAY: same as above; no vegetation; trace caliche; 
trace sand; damp to moist. 

6.0-11.0' - Sanple. Recovered 4.95/5.0' = 99%. 
6.15-9.45': CLAY: same as above; sandy 
(2.0-2.5 0); grayish orange (10YR 7/4). 
9.45-11.0': CLAY: moderate yellowish brown 
(10YR 5/41; trace dark yellowish orange (10YR 6/61 
stairs; trace quartzite cobbles; (1/4' diameter); 
subrounded. F t  nodule at 10.6'; dusky brown 
(5YR 2/21. 

ARAPAHOE FORUATION 

11.0-16.0' - Sample. Recovered 5.1/5.0' = 102%. 
SANDY C L A Y m e  yellowish brown (10YR 5/41 64 
with darky yellowish brown iron (10YR 6/61 stains; ' 
some quartzite pebbles throughout; damp. 

16.1-21.11 - Sample. Recovered 5.1/5.0' = 102% 4; 
16.1-20.0': CLAY- orange (10YR 7/4); trace 
sand and occasional quartzite cobbles; trace 
caliche; mist & wet. 

y.4 

HNu backgrd = 0.2. 
No OVA readings. 
No readings above 
background. 



LOG 
OF 

BOREHOLE I 
I 
I 
I 
I 

Loeatlon 

Coordinator 
t o t a l  Oopth 

Drllllng Company 

0.10 Orlllod 

Orllllng Yothod  

Loggod B y  
Qoologlrt 

Boroholo/  W 011 No.  3-87EK (cont'd.) 
Ground S u r f r c o  ElOV8tlOn 

' Wator  Lor01 Entountorod 

Stat l t  

Drl l lor 

Holpor 

D r l l l l r ~  f l u l l  

Chocbod  By 

Commontr / I  

20.0-21.2': CLAYSTONE: lioht olive gray (51 5/2); 
trace caliche; neathered; rewrkad bedrock; mist 

21.1-26.1' - Sanple. Recovered  1.9/4.91 = 39%. 
-21 i2124.21: Lost C o r e .  
24.2-26.1': SANDY CLAY: dark yellowish browr 
(51 5/2) with light bron (5YR 5/6) stains; sand 
3.5-30 @; weathered; dry. 

26.1-31.11 - Sanple. Recovered 5.0/5.01 = fooX 
26.1-28.01: CLAYEY SAND; grayish brown (5YR 3/2) 
uith light brow (5YR 5/61 stains; ueathered; 

28.0-28.1 I :  SAND: Grayish orange (10YR ? /4 ) ;  trace 
iron stains; 3.5-3.0 0; weathered lens; slightly 

28.1-30.2': CLAYEY SAND: dark yellowish orange 
(10YR 6/6) to Light oLiw gray (5Y 5/2); to light 
olive gray (5Y 5/21; very fine-grained sand; 
weathered; slightly damp. Clay lens at 29.1-29.3; 
olive gray (51 3/2) with 30% dark yellowish orange 
(10YR 6/6) stains; ueathered. 
30.2-31.1': SAND: grayish orange (1OYR 7/4); trace 
clay w/iron stains; 3.0-2.50; cqnsolidated; 
weathered; slightly Qnp. 

31.1-35.11 - Sanple. Recovered 3.6V4.0' = 90%. 
CLAYSTONE: dark yellowish orange (10YR 6/6) uith 
light brow (5YR 5/6) stains; limonite nodules - 
grayish broun (5YR 3/2); weathered; dsnp. 

-.. 30 

- 35 

- .- 

Srmploo Col loctod or 
Othor Toot8 ?o r fo r r ro l  / 

?.SO- O f  40 



LOG 
OF 

BOREHOLE 

E 
B 

Locatlon B o r e h o i o / W o l i  N O .  3-87BR (cont'd.) 
C O O r  din. 10 8 G r o u n d  S u r f r c o  E iovat lon 

Tot81 Dopth W a t e r  L o v o l  Encountorod  

Drllling Company 

0.10 Drlllod 

Orllllng Mothod 

Loggod By 
GOolOgl8t 

s t 8 t l C  

Dr i l lo r  

Dr i l l ing  F lu id  

Commonto / 
I 

35.1-40.1 - Sanple.. Recovered 2.3/5.0' = 46%. 
35.1-36.1: CLAYSTONE: olive gray (5Y 3/21; some 

light brown (5YR 5/61 stains; weathered; wet. 

weathered; dry. 

some iron stains; weathered; drt. 

41.1-46.1' - Sample. Recovered 5.0/5.0' = 100%. 
41.1-44.1': SANDY CLAY: olive gray (5Y 4/11 with 

. 30% iron stains light brown (5YR 5/6) in 
fractures; grading to claystone; weathered; very 
fine-grained sand; dry to slightly damp. 
44.1 -46.1 : CLAYSTONE/SI LTSTONE : dusky ye1 1 oui sh 
brown (10YR 2/21 to olive gray (5Y 3/21; iron 
stains (20-30%); dry to slightly damp. 

36.1-36.9: CLAYSTONE: light olive gray (5Y 5/21; 

46.7-51.1 - Sample. 
46.1 -47.0: CLAYSTONE/SILTSTONE: same as above. 
46.2-46.35': SILTY CLAY LENS: moderate yellowish 
brown (10YR 5/4); iron staining. 
47.0-51.1': CLAYSTONE: olive black (5Y 2/11 with 
trace iron stains. 

Recovered 5.3/5.0* = 106%. 

Sampl.8 Colloctod or  
Othor  Tor t8  ? o r f o r m o d  / 

52.0-56.0': Sample. Recovered 0.0/4.01 = 0%. 

56.0-57.0' - Sample. Recovered 4.75/1.01 = 475%. 
RPD = 4.75/4.75 = 100%. CLAYSTONE: olive gray 

(5Y 3/21; unweathered; no stains; consolidated; 
homogenous; dry. 
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LOG 
O F  

BOREHOLE 

Location 

Coord inator  

Total  Dopth  

Drilling Company 

0.10 Oril iod 

Drilling Mothod 

Loggod 0 y  

Goologirt  

B o r o h o l o / W o l l  NO. 3-87BR (cont'd.) 
Ground  Sur faco  E lorat ion  

W a t o r  L o v o l  Encountorod  

st.tic 
Or111or 

Wolpor 

Or l l l ing  F lu id  

C h e c k e d  B y  

Commontr 

I 
I 

57.0-61.01 - Sample. Recovered 4.0/4.0 = 100%. 
RQD=4.0/4.0 = 100%. CLAYSTONE: same as above; 
moist. 

61.0-66.0' -. Sanple. Recovered 2.2/5.0' = 44%. 
RQD=2.2/2.2' = 100%. CLAYSTONE: same as above. 

66.0-69.01 - Sanple. Recovered 3.0/3.0' = 100%. 
RQD=2.8/3.0 = 93%. 
66.0-68.8 - CLAYSTONE: same as above. 
68.8-69:O: SILTSTONE: grayish brown (5YR3/2); 
dense; angular cobbles and gravels; unsorted; wet 
to moist. 

69.0-73.0' - Sanple. Recovered 4.0/4.0' = 100%. 
RQD=2.3/4.0 = 58%. 
69.0-70.01: SILTSTONE: same as above with few 
calcareous pockets; danp . 
70-73.0': CLAYSTONE: olive gray (5Y 3/21, some 
organics; unweathered; consolidated; moist. 

73.0-77.0' - SanpLe. Recovered 4.0/4.0' = 100%. 
RQD=2.65/4.0 = 66%. 
73.0-73.9': CLAYSTOWE: same as above. 
73.9-74.8': SILTSTONE: grayish brown (5YR 3/2); 
dense; angular; well sorted; moist. 

74.8-77.0': CLAYSTONE: same as (73.0-73.9l) 
claystone. 

77.0-81.01 - Sample. Recovered 4.7/4.0' = 118%. 
RQD=3.1/4.7 = 66%. CLAYSTONE: same as above. 

88mplor Co l loctod  or 
Othor T o r t r  Cor formod / 

Packer Test Interval #5: 
63.90'-72.55' 

Packer Test Interval #4: 
74.551-84.201 

C a g . 4  of  6 



LOG 
OF 

BOREHOLE 

Locat ion 

Coordinator 
Total  Dopth 

- Boroholo /Wol l  No.  3 87RR b n t ' d - )  
Ground  Surfaco E lorat lon  

W a t o r  L o v o l  Encountorod 

stat ic  

DrIIIor  

Holpor  

Or l l l lng  Fluld 

Dritllng Company 

Dato Drlllod 

Drll l lng Mothod 

L0SQ.d B y  
Goologlrt 

Commontr  

I 

I 
81.0-85.0' - Senple. Recovered 2.85/4.0' = 71%. 
RQD=2.85/2.85' = 100%. CLAYSTONE: same as above. f 
85.0-89.0' - Sample. Recovered 4.3/4.01 = 108%. 
RQD=4.3/4.3' = 100%. 
lignite bed at 87.55-88.10'; black; horizontal 
breaks; moist. 

CLAYSTONE: same as above; 

89.0-93.0' - Sample. Recovered 0.04/4.0' = 0%. T 
93.0-94.0' - Sarrple. Recovered 4.85/1.01 = 485%. 
RQD-3.9/4.85' = 80%. 
(5Y 3/21; organics; unweathered; consolidated, 

CLAYSTONE: olive gray 

t 
94.0-97.0' - Sample. Recovered 2.8/3.0' - 93%. 
RQD-2.8/2.8' = 100%. CLAYSTONE: same as above; 
moist. 

97.0-101.5' - Sample. Recovered 2.1/4.51 = 47%. 
RQD=1.3/2.1' = 62%. CLAYSTONE: same as above. 

101.5-105.0' - Sample. Recovered 4.7/3.5' = 134%. 

101.5-103.1: CLAYSTONE: same as above. 
103.1-105.0: SANDSTONE: pale olive (1OY 6/2); very 
fine-grained; well sorted rounded; salt & pepper 
look; silty; moist to wet. 

RQD=4.0/4.7' - 85%. 

Samplor  C o l l o c t o d  or 
0 thor t o r  t r  Corf ornod / 
/ 

Lithologic  D o r c r l p t i o n  

Packer Test Interval #3: 
88.20'-97.85' 

Packer Test Interval #2: 
97.85'-107.50' 

L 



LOG 
O F  

BOREHOLE 

Locatlon 

c oordlnato 8 

Total  Dopth 

Drilling Company 

0.10 Dril lod 

Drilling Mothod 

Loggod 8 y  
~ O o l O g l 8 t  

B o r o h o l o / W o l l  N o .  3-87BR (cont'd.) 
G r o u n d  S u r f a c o  Elovat lon 

W a t o r  L o v o i  Encountorod  

s tat ic  

DrIIIor 

H o l p o r  

Orl l l ing F l u i d  

C h o c k o d  6 y  

Commonta \ 

105.0-109.3' - Sample. Recovered 2.5/4.0' = 63%. 
RQD=1.3/2.5' = 52%. 
105.0-106.3': SANDSTONE: same as above. 
106.3-107.5': CLAYSTONE/SANDSTONE: interbedded: 
olive gray (5Y 3/21; organic rich; dense; very 
fine-graind; sorted sand; wet. 

109.0-113.0' - Sample. Recovered 3.8/4.0 = 95%. 
RQD=3.25/3.8' = 86%. 
109.0-110.3: CLAYSTONE: olive gray (5Y 3/2); trac 
very fine-grained sand; few organics; moist to 
wet. 
110.3-110.8': SANDY CLAYSTONE: olive gray (5Y 
3/21; 30% silt; trace organics; consolidated; 
moist. 
110.8-112.8': CLAYSTONE: olive gray (5Y 3/2); no 
sand; consolidated; hunogenous; moist. 

113.0-117.0' - Sample. Recovered 4.0/4.0 = 100%. 
RQD=0.5/4.0' = 13%. CLAYSTONE: same as above. 

I Total Depth: 117.0' 

Samplo8 C o l l o c t o l  or 
Othor  T O 8 t 8  ? o r f o ~ n o d  / 
Packer Test Interval #1: 
101.26'-110.91'. 



WELL 
COMPLETION 
INFORMATION 

I 
I 

F7Qs47.5879 I ~ i o v a t i o n :  Ground ~ u r f a c o  m158 
Loeat ton  WKY FIATS PIANT; 881 HIUIDE Wol l  No. 3-87 BR 
C 0 0 rd In a t 8 pi3773 I 3?75 
t o t a l  Dopth: W o l l  1 0 8 8 0 0 '  I 

t o p  of ~ a m i r g  X I 4 4  
~ o r o ~ o ~ o  J J . 7 1 0 '  

C a r l n s  Dlamotor 

Surfaco C a r i n g  

Approvod B y  

Cornmart8  u 

Ground Surrac 

-I--- 

Filtor Pael 

Boroholo 
Diamoter: 

rrN 

urr rco  C a r i n g  
opth (ft.), 

- 

tlJJI (11.1 I - I "  I 
lolo 
Dopth 



WELL DEVELOPMENT S U M M A R Y  

DATE TIME METHOD VOLUME APPEARANCE COMMENTS 

6/8/87 14:OO Bailed 2 5 L  of sand Load - 9 

6/9/87 7:OO Bailed 8L Sand on bottom 

6/10/87 7:45 Bailed 8L Clear Sand on bottom 

6/11/87 8:40 Bailed 9L Clear Sand on bottom 

6/11/87 1 3 : 4 0  Bailed 2L Clear Sand on bottom 

6/12/87 11:lO Bailed 6L Clear Sand on bottom 

,6/13/87 8:30 Bailed 6 L  Clear Sand on bottom 

L 

Muddy; Lots - 
Clear 



3-87BR 
06/ 18/87 
Q = 11 l i t / 2 l  min 

Recovery Depth t o  
Time Water 

(min) ( f e e t )  

static 95.67 

5 
6 
8 

10 
1 3  
15 
20 
25 
30 
35 
4 0  
60 

120 
1040 

109 . 82 
109.76 
109.71 
109 . 62 
109 . 55 
109 . 53 
109.45 
109 . 38 
109.33 
109 . 28 

109.06 
108.64 
104.05 

109.23 

Draw- 
down 

( f e e t )  

1 4  15 
1 4  . 09 
1 4  . 04 
13.95 
1 3  . 88 
13.86 
13.78 

1 3  . 66 
13.71 

13 6 1  
1 3  56 
13.39 

8.38 
12 97 



3-87BR I 
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PACk:ER TEST ANALYSIS 
WELL NO. 3-87bR 1 ROCKY FLATS FLANT: 881 HILLSIDE JOE NO. 2029-17-02 

DATE TESTED: 6/4/87 BY: J. Ec. BERGMAN 
TEST INTERVAL (FEET EELOW G.S. ) : 62.90 - 72.55 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) : 7 9 . 3 5  

1ST Pl/3 TEST 
B = INJECTION HATE = O.QOO01448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 + 9.02 + 0.00 * 2.31 = 76.75 

k = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0.00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.0(:)115844 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVfiL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.'=73 + 5.20 + 12.50 * 2.31 = 101.80 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000064 FT/MIN 
K = 0.00000033 CM/SEC 

- _~ - __ -_ 
2ND Pl/3 TEST 

Q = INJECTION RATE = 0.00004344 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GABE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.73 + 8.93 + 0.00 * 2.31 = 76.66 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000003 FT/MIN 
K = 0.00000002 CM/SEC 



BACkER TEST GNALYSIS 
WELL NO. 3-87FH 

I 
FtOCI(Y FLATS PLANT: 881 HILLSIDE JOB NO. 2027-17-02 

DATE TESTED: 6/4/87 BY: J.B. EEHGMAN 
TEST INTERVAL (FEET BELOW G.S.): 74.55 - 84.20 

MATERIAL TESTED: ARAPAHOE CLAYSTONE 1 DEPTH TO WATER (FEET BELOW G.S.): 79.35 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET)' 
= 79.37 + 8.21 + 0.00 * 2.31 = 87.58 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000000 FT/MIN 
K 0.00000000 CM/SEC 

P2/3 TEST 
[52 = INJECTION RATE = 0.00020997 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.37 + 5.20 + 15.00 * 2.31 = 119.22 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000010 FT/MIN 
K - 0.00000005 CM/SEC 

-__ 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00010860 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD - DEPTH OF CENTER OF INTERVAL i- GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
* 79..37 + 8.56 + 0.00 it 2.31 = 87.93 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000007 FT/MIN 
K - 0.00000004 CWSEC 

\ 



PACKER TEST ANALYSIS 
WELL NO. 3-87bR 

)c,CKY FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 6/4/87 BY: J . B .  EERGMAN 

TEST INTERVAL (FEET BELOW G.  S. 1 : 88. 20 - 97.85 
MATERIAL TESTED: ARAFAHOE CLAYSTONE 

DEPTH TO WATER (FEET BELOW G . S .  ) :  79-23 
---------_---------_-------------------------------------- 

Q L 

2(PI)  (L) (HI R 
LN(--) K =  ------------ 

1ST F'f/3  TEST 
Q J INJECTXON HATE = 0.000(:)1448 (FEET31MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.57 + 0.00 * 2.31 = 67.92 

H BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0.00000000 CM/SEC 

P2/3 TEST 
1;1 = INJECTION RATE = 0.00199107 (FEET3lMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD - DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 5.20 + 19.00 * 2.31 = 128.44 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000088 FT/MIN 
K = 0.00000045 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.21 + 0.00 * 2.31 = 87.56 

R - BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K - 0.00000000 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 3-87bR I ROCkY FLATS PLANT: 881 HILLSIDE 

I 
JOB NO. 2029-17-02 

DATE TESTED: 6/4/87 B Y :  J . b. EERGMAN 
TEST INTERVAL (FEET BELOW G. S.  1 : 97-65 - 1 W .  50 

flATERIAL TESTED: ARAFAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G. S. ) : 7 9 . 3 5  

I 
I 
I 
I 
I 
I 
-I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST Pl/3 TEST 
Q = INJECTION RATE = 0.00023169 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 9.02 + 0.00 * 2.31 = 88.37 

R Z= BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000015 FT/MIN 
K = 0.00000008 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00203451 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 5.20 + 20.50 * 2.31 = 131.90 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000087 FT/MIN 
K = 0.00000044 CM/SEC 

~ _. - --_ _ _  

2M) P1/3 TEST 
Q = INJECTION RATE = 0.00014480 (FEET3/MIN) 
L - LENGTH OF TEST INTERVAL * 9.kS FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R p BOREHOLE RADIUS = 0.31 FEET 
= 79.35 + 8.28 + 0.00 * 2.31 =t 87.63 

K = HYDRAULIC CONDUCTIVITY = 0.00000009 FT/MIN 
K = 0.00000005 CM/SEC 



PciCKER TEST ANALYSIS 
WELL NO. 3-87BR 

I 
IR0CF.Y FLATS PLANT: 881 HILLSIDE JOB NO. 2929-17-02 

DATE TESTED: 6/4/87 B Y :  J . B .  BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 101.26 - 110.91 

MATERIAL TESTED: ARAFAHOE SANDSTONE 
DEPTH TO WATER (FEET BELOW G.S. ) :  79.35 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.63 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.40 + 0.00 * 2.31 = 87.75 

R = BOREHOLE RADIUS = 0.31 FEET 

K - HYDRAULIC CONDUCTIVITY = 0.00600000 FT/MIN 
K = 0.00000000 CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.00000000 (FEET3/MIN) 
L = LENGTH O F  TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WQTER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE FHESSUHE (IN FEET) 
= 79.35 + 5.2(1 + (3.00 * 2.31 = 84.55 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K 0.00000000 CM/SEC 

~- - .  

2ND P 1 / 3  TEST 
Q = INJECTION RATE = 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 79.35 + 8.64 + 0.00 * 2.31 = 87.99 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000000 FT/MIN 
K = 0~00000000~ CM/SEC 
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02/22/88 
m FLATS PLANT 

WATIER LEVEL DATA SUMMARY 

0387 06/18/87 

07/08/87 
06/24/87 

08/06/87 
09/02/87 
10/05/87 
11/10/87 
12/16/87 
01/09/88 
02/04/88 

5930.58 
5930.58 
5930.58 
5930.58 
5930.58 
5930.58 

5930.58 
5930.58 

5930.58 

5930.58 

5932.44 
5932.44 
5932.44 
5932.44 
5932.44 
5932.44 
5932.44 
5932.44 
5932.44 
5932.44 

1.86 
1.86 

1.86 
1.86 
1.86 
1.86 
1.86 
1.86 
1.86 

1 .a6 

SI BASE 
BELOW 
Toc 

109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 
109.61 

WATER 
DEPTH 
BELOW TOC 

WATER 
SURFACE 
ELEVATION 

95.67 
81.35 
53.00 
48.60 
45.50 
90.20 
44.90 
44.80 
44.00 
43.95 

5836.77 
5851.09 
5879.44 
5883.84 
5886.94 
5842.24 
5887.54 
5887.64 
5888.44 
5888.49 
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INDEX OF DATA 

Boring No.: 4-87 

Completed as well? Yes 

Data in Filq 

x Log of Borehole 

x Well Construction Summaries 

x Well Development Summaries 

x Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA R E M E D I U  INVESTIGATION REPORT I 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
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L O G  
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BOREHOLE 
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1 

BorohoIo/Woll No.  4-87 Location mky Flats Plant; 881 Hillside 
C 0 ordlna t o r  v.34957. 4 E21774.1 Ground S u r f a c o  E lo ra t ion  5909.79' 
Total  Dopth 23.0' W a t o r  Lor01  E n c o u n t o r o d  5.0',20.4' 

s t a t i c  5904.17' 
Drilling Company Boyles Bros. 0r1iI.r R. Sharp 
0.10 Dflllod &v 11. 1987 
Dillling Wothod J&-J&q St- 

'0QQ.d B Y  K. D. Holliway 
Cioologlrt 

. Commonta ( /  

COLLWl UH 

0-2.5' - Sample. Recovered 2.33/2.5' = 93%. 
CLAY: moderate brown (5YR 2/2); grass; very fine 
grained (4.0-3.5 01 sand; occasional quartzite 
cobbles; moist to darrp. 

2.5-5.0' - Sanple. Recovered 2.1/2.5' = 84%. 
CLAY: dusky yellowish brown (10YR 2/21; to dark 
yellowish broun (1OYR 4/21; grass; small (up to 
2Il) quartzite cobbles; fine-grained sand (3.5-3.0 
0 ) ;  moist to damp. 

5.0-10.01 - Sample. Recovered 4.28/5.0' = 86%. 
SAND AND GRAVEL: moderate yellowish brown (10YR 
5/41 to dark yellowish brown (10YR 4/21; some 

sand; fine-grained (2.0-4.0 9 ) ;  clay-rich; some 
quartzite cobbles and pebbles; subrounded to 
subangular; caliche (8.28-8.36') very pale orange 
(10YR 8/21 to grayish orange (10YR 7/41; moist to 
wet. 

10.0-13.01 - Sample. Recovered 2.44/3.0 = 81%. 
10.0-1'1.0 SANDY CLAY: moderate yellowish brown 
(IOYR 5/41; fine grained sand (2.0-4.0 0) ;  
occasional quartzite cobbles and pebbles; 
subrounded to subangular; clayey; moist to wet. 
11.0-11.52: SAND AND GRAVEL: light brown (5YR 
5/6); sand (2.5-2.0 0);  quartzite cobbles; 
subrounded; moist to wet. 

Samplor C o l l o c t o d  or 
Othor t o e t a  ?orformod / 
HNu background =2.2. 
No OVA readings. 
No readings above 
background. 



LOG 
OF 

BOREHOLE 

Locr t lon  Boroho lo /Wol l  N O .  4-87 (cont'd.) 
C O O r d l n 8 t O S  Ground S u r r r c o  E l o v r t l o n  

Total  Dopth W r t o r  L r v o l  Encountorod  

Drllllng Company 

D r t o  Drlllod 

Drllllng Yothod 

LO99.d By 
~ O O l O g l 8 t  

Commonts 

S t r t l c  

Dr l l lor  

Holpor  

Dr i l l ing  Fluld 

C h o c k o d  By 

t 

11.52-12.38 CLAY: light olive gray (5Y 5/21 with 
patches of dark yellowish orange (10YR 6/61 iron 
staining; quartzite cobble at 12.38; moist. 

13.0-16.0' - Sample. Recovered 3.1/3.0' = 103%. 
13.0-14.1; GRAVEL: dark yellowish orange (10YR 
6/6); quartzite; angular; brown; sandy; clayey; 
Yet. 

14.1-14.6: CLAY: dark yellowish,orange (10YR 6/61 
and light olive gray (5Y 5/21; bartzite cobble at 
14.6; subrwnded; moist to daw. 
14.6-16.0; SANDY CLAY: moderate yellowish brown 
(10YR 5/4); quartzite cobbles and pebbles; sand 
(2.0-2.50); moist to darrp. 

16.0-18.0' - Sarrple. Recovered 1.95/2.0 = 98%. 
SANDY CLAY: moderate yellouish brown (10YR 5/4); 
quartzite cobbles and pebbles; subangular; sand 
(2.0-2.5 0); moist to slightly damp. 

18.0-20.5; - Sarrple. Recovered 2.1/2.5 = 81%. 
18.0-19.5; SANDY CLAY: dark yellowish orange (10YR 
6/61; sand (1.5-2.0 0); quartzite cobbles and 
pebbles; damp to moist. 

ARAPAHOE FORMATION 

19.5-20.41: CLAYSTONE: light olive gray (5'1 5/2); 
disturbed; weathered; slightly damp. 

Srmplor  C o l l o c t o d  or 
Othor  T o r t s  ? o r f o r n o d  / 
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OF 

BOREHOLE 
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t 
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II 
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Loeatlon 

Coordlnal.8 

Total Dopth 

Drllllng Company 

Oat. Drlllod 

Drllllng Yothod 

Loggod By  
GOOlOQl8t 

B o r o h o l o / W o l l  N O .  4-87 (cont'd.1 
* Ground  Surface Elovrtlon 

W i t o r  L o v o l  Encountorod 

St.tlc 

D r I I I o r  

Wolpor 

Drl l l lng Fluld 

Chockod  B y  

Commont i  / I  

/ 
Llthologle Dorcr lp t lon  

I I I 

t 

20.5-23.5' - Sanple. Recovered 2.5/3.0' = 83%. 
CLAYSTONE: light olive gray (5Y 5/21; dark 
yellowish orange (10YR 6/61 iron stains; 
weathered; uet at 20.5 to 20.65; damp to slightly 
moist 21.2-22.01; and dry from 22.01-23.0. 

TOTAL DEPTH: 23.0' 

Samplor Co l lo t tod  or 
Othor ~ o s t r  ~ o r r o r n o d  / 



WELL 
COMPLETION 
INFORMATION 

1 
I 
I 
I 
1 

1 
1 
1 
E 
I 

L0e.tl.n KY HI! I $  IDE W o l l  l o .  4-87 
Eloration: Oraund Srrfaco 5 w s  I 

I 

1ot. l  009th :  W o l l m f l  t o )  of Ceolrs sqlL81' 
Boroholo . ? ~ - ~  I 

Iontoalto 

F i t o r  Yotorial:. 

,-- 
Length (ft.' 

8 r e  k f  i l l  

1 
Boroholo 
D la m lor: 

L 5 L  

Yr' 
I r  

tn Dopt 

1 W O l l  

Boroholo 
Total DoptR 

i 
PELLETS 



WELL DEVELOPMENT S U M M A R Y  
WELL 4-87 

I D A T E  I TIME1 METHOD 

7:55  

,5/15/87 7 :55  
A.M. Pumped 

5 / 1 5 / 8 7  14:OO Pumped 

9 :25  
5/18/87 A.M. Pumped 

1 1 : 1 5  Pumped 5 / 1 8 / 8 7  

VOLUME 

8.2L 

8 . 2 L  

8 .2L  

8 .2L  

8 .2L 

12L  

I 

APPEARANCE I COMMENTS 
Muddy ; 
t h i c k  
Muddy : Pump having problems 
t h i c k  pumping w a t e r  

Muddy i Pump having more t rou :  
t h i c k  w a t e r  g e t t i n g  t h i c k e r  

C l e a r  a t  tal) Water g o t  muddier on 
muddy-botton way down 
Clear - top  V7ater g o t  muddy a t  

nuddy-bottom l a s t  f o o t  on ly  
Only muddy on ve ry  Mostly 

c l e a r  bottom 

4L C l e a r  I 
S l i g h t l y  
muddv 8 .2L I 

Mud i n  l a s t  2L Muddy a t  
bottom 8.2L 

8 .2L  
Mud i n  l a s t  f o o t  of 
water Clear 

e 



4-87 P-Test 
0 6/02/87 

Recovery 
Time Time 

(min) (min) 

0 
1.5 

2 
2.5 

3 
10 

10.5 
11 

11.5 
12 

12.5 
13 

13.5 
14 
15 
16 
20 
22 

22.5 
23 

23.5 
24 

24.5 
25 

25.5 
26 
27 
28 
29 
30 
31 
32 
33 
35 
37 
39 
44 
49 
55 
60 
65 
70 
71 
76 
82 

3 
5 

5.5 
6 

6.5 
7 

7.5 
8 

8.5 
9 
10 
11 
12 
13 
14 
15 
16 
18 
20 
22 
27 
32 
38 
43 
48 
53 
54 
59 
65 

Depth t o  
Water 

(feet) 

15.13 
17.63 
32.25 
34 . 63 
38.13 
39.25 
41.13 
42.13 
42.63 
43.25 
43.88 
44.00 
44 . 38 
44.63 
43.88 
43.13 
31.50 
14.00 
10.38 
6.50 
4.38 
3.75 
3.25 
3.00 
2.50 
1.50 
1.75 
1.50 
1.38 
1.13 
.88 
.63 
.63 
.13 
.oo 

-.75 
-2.13 
-2.00 
-2.50 
-2.88 

-3.50 
-3.63 
-4.63 
-4.38 

-3.88 

Draw- 
down 

(feet) 

. 00 
2.96 
3.26 
3.46 
3.75 
3.84 
4.00 
4.08 
4.13 
4.18 
4.23 
4.24 
4.27 
4.29 
4.23 
4.17 
3.20 
1.74 
1.44 
1.11 . 94 . 89 . 84 
-82 
-78 
.70 
.72 
-70 . 69 
.67 
.65 
.63 . 63 
.58 
.57 
-51 
. 4 0  
.41 
.36 
033 
.25 
.28 
.27 
.19 
.21 



I 
1 
I 

-1 

A 
Y 
PI 
il 
4- -2 
w 

-4 

,F 

0 

P-TEST OF 4-87 
0610 2 /87 

P 
t 

1 

30 60 

Time (minutes) 
90 



02/22/88 
ROCKY FLAm PLANT 

WATER LEVEL DATA SUMMARY 

WEU G. S. Toc STICK 
MRrfBER DATE ELEVATION ELEVATION UP 

0487 06/24/87 
07/08/87 
08/06/87 
10/05/87 
11/10/87 
12/16/87 
01/08/88 
02/04/88 

5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 
5909.79 

5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 
5911.81 

2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 
2.02 

SI BASE 
BEUlW 
Toc 

21.49 
21.49 
21.49 
21.49 
21.49 
21.49 
21.49 
21.49 

WATER 
DEPTH 
BELOW Toc 

7.64 
6.50 
8.60 
10.00 
10.10 
10.00 
9.90 
8.28 

WATER 
SURFACE 
ELEVATION 

5904.17 
5905.31 
5903.21 
5901.81 
5901.71 
5901.81 
5901.91 
5903.53 



INDEX OF DATA 

Completed as well? Yes 

Data in File 

x Log of Borehole 

- x Well Construction Summaries 

- x Well Development Summaries 

- x Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 
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L O G  
OF 

BOREHOLE 

Location Wky Flats P l a n t ;  881 Hillside B O r ~ h o l o / W o l l  No. 5-87BR 
Coordlnat.8 N35095.3 E21736.5 Ground Suriaco Elovatlon 5927.76' 
Total Dopth 61*o' Wator  L o v o l  Encountorod None 

Static 5883.60' (b 
Drilling Company Wylps Rros;. Dr l l lo r  D. Jarvie; P. Bushkovski 
0.10 DrIIIod Mav 22 and 27, 1987 noipor  T. Merritt; K. Martin - .U*: HOLLOW t e m  Auger 
Drllling Yothod gi ff UL.W n l -  . I -or? Drll l lng Flufd ': w< 
Loggod By M. D. G X d  ; J* B* Bergman 

G0ologl.t 

Commontm 

, , / 

LIthologle D o ~ c r l p t l o n  

COLLWIUW (DISTURBED> 

0.0-2.0 '  - Sample. Recovered 1.2/2.01 = 60%. 
0.0-0.8':  TOPSOIL: moderate brown (5YR 4/4); clay 
sandy; abundant organics; moist. 
0.8-2.0':  CLAY: dark yellowish brown (10YR 4/2); 
trace sand; some quartzite pebbles; weathered; 

2.0-4.0'  - Sample. Recovered 2.0/2.O1 = 100%. 
2.0-3.9 ' :  CLAY: same as above. 
3.9-4.0 ' :  CLAY: moderate yellowish brown (10YR 
5/41; silty; moist. 

4.0-8.0 '  - Sample. Recovered 4.0/4.0' = 100%. 
4.0-5.7':  CLAY: same as above. 
5.7-8.0: CLAY: moderate yellowish brown (10YR 
5/41 abundant quartzite pebbles; silty; trace 

8.0-13.0' - Sanple. Recovered 3.0/5.0' = 60%. 
8.0-10.0':  CLAY: same as above. 
10.0-12.2: SAND: light brown (5YR 5/6): 1.0-1.5 0 
gravelly; moist. 

12.2-13.0': CLAYSTONE: olive gray (5Y 3/2); 
abundant limonite stains; fractured; moist. 

Samploo Colloctod or 
Othor Tor t .  Porforrrod / 
HNu background = 2 
OVA background = 1.4 

HNu rdg = 50 units on cor 
200 units over cuttings 



LOG 
OF 

BOREHOLE 

I 
I 

I 
I 
I 
I 
I 
I 

Locatlon C)oroholo/Woll No. 5-87BR (cont'd-1 
C oordlna to 8 Ground Surfaco Elorat ion 

Total Dopth  W a t o r  Lor01 Encountorod 

Drllllng Company 

0.10 Drlllod 

stat ic  

DrIIIor 

Holpor  

Ori l l lng Fluid Driliing Y o t h o d  

LO9Q.d By 

Commont8 

13.0-18.0' - Sample. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above. 

18.0-23.01 - Sample. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: same as above. 

23.0-27.0' - Sanple. Recovered 0.8/4.0' = 20%. 
RPD= 0.0/0.8' = 0%. 
CLAYSTONE: light olive (1OY 5/41 with some light 
olive brown (5Y 5/61 mottles; dense; some very 
fine-grained sand at 23.5'; weathered; moist. 

27.0-29.0' - Sample. Recovered 1.3/2.0' = 65%. 
RPD = 0.75/1.3' = 58%. 
brown (1OY 5/4) with 
orange (1OY 6/61 mottles; some fractures; 
weathered; moist. 

29.0-33.0' - Sample. Recovered 0.2/4.01 = 5%. 
RPD = O.0/O.Z1 = OX. CLAYSTONE: same as above. 

33.0-34.3' - Sample. Recovered 2.5/1.3' = 192%. 
RPD = 1.2/2.5' = 48x. CLAYSTONE: moderate olive 
brown (5Y 4/41 with akadant moderate reddish 
brown (10R 4/61 mottles; weathered; dense; 
abundant FeO concretions; dry. 

34.3-38.5' - Sample. Recovered 0/4.2' = 0%. 

Sarnpl.8 Cmlloctod or 
Othor 70818 Portermod / 

Packer Test Interval #3: 
26.40'-36.05' 

Packer Test Interval #2: 
36.05'-45.70'. 

C a a r 2  of 4 
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1 
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1 
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I 
1 
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I 
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1 
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1 
1 

LOG 
OF 

8 0 R E H O L E  

LOc8tion 

Coordlna108 

Tot81 D ~ p t h  

Orllllng Company 

0810 DrIIIod 

Orllling Mothod 

Loggod By  
c3.ologl.t 

Lloroholo/Woll No. 5-87BR (cont'do) 
Ground Sur l8co  El4v8tlon 

W8t.r Lovo l  Encountorod  

s t 8 t l C  

Dr i l lo r  

Holpor 

Commontr u 

38.5-40.21 - Sample. 
RQD = 1.7/1.71 = 100%. CLAYSTONE: moderate olive 
broun (5Y 4/4) uith abundant ligh olive brown (5Y 
5/61 mottles; homogenous; damp. 

Re~overed"1.7/1.7~ = 100%. 

40.2-41.51 Sample. Recovered 0/1.3' = 0%. 

41.5-44.51 - Sample. Recovered 3.0/3.0* = 100%. 
RCID = 3.0/3.01 = 100%. CLAYSTONE: dusky yellou 
(5Y 6/4); abundant FeO stains moderate broun 
(5YR 4/41; some very fine-grained sand; sorted; 
large fracture from 42.3 to 43.3' (vertical); 
slightly damp. 

44.5-48.0' - Sample. Recovered 3.8/3.5' = 105%. 
RQD = 3.6/3.81 = 95%. 
44.5-45.7: CLAYSTONE: dusky yellou (5Y 6/4) uitk 
abundante moderate brom (5YR 4/4) stains; 2-45 

fractures at 44.7' and 45.5'; danp. 
45.7-47.7': SANDSTONE: moderate yellouish broun 
(10YR 5/4); very fine-grained; well sorted; 
clayey; abundant derate brom (5YR 4/41 stains: 
daw. 

48.0-52.5' - Sarrple. Recovered 4.5/4.5' = 100%. 
RQD 3.7/4.5@ = 62%. 
48.0-51.3': SANDSTONE: S W  as above. 
51.3-52.5': CLAYSTONE: olive gray (5Y 3/2); dense; 
homogenous; unweathered; damp. 

S8mpl.a Colloctod or 
Othor Tor t8  Cor lormod / 

Packer Test Internal #I: 
45.70' - 55 -35 ' . 

Cage 3 01 4 



L O G  
OF 

8 0 R E H 0 L E I 
I 
I 

I 
1 
I 

Loeatlon 

Coordlna t or  
t o t a l  Dopth 

Drllllng Company 

0.10 Drll lod 

Drilling Y o t h o d  

Loggod By 
a. 0 log io t 

Borohol. /W.li  NO.  5-87BR (cont'd.) 
Ground  Surfaco Elovation 

W a t o r  L o v o l  Encountorod 

Dr i l l ing  F lu ld  

C h o c k o d  B y  

pl.0 Co l loctod  er 
Toot8 Portornod LltholosIe D o r e r i p t l o o  

- _ _  - 
60 ~I-I-I-~? - - - -_  

52.5-57.0' - Sample. Recovered 4.8/4.5' = 107%. - - - - _  

RPD = 1.8/4.8' = 38%. 
3/21; akrndant light brown (5Y 5/6) stains; 
consolidated; homogenous, fractured; moist. 

57.0-61.0' - Sample. Recovered 4.1/4.0i = 103%. 

CLAYSTONE: same as above. 

CLAYSTONE: olive gray (5Y 

-. 
.- RPD - 4.114.1' = 100%. 

-- 
i 

Total Depth: 61.0' t 

t 



WELL 
COMPLETION 
INFORMATION 

. ,  
.C o rn I) n t 8 

S u r f r c o  S o 8  
Y a t or la I: 

RTLAM) TYPE I 

t 
Bontorlto [*] Lonsth 6 (11. 

Filter Yatorlal: - 1---- 
Filtor Cach 



WELL DEVELOPMENT SUMMARY 
WELL 5-87BR 

D A T E  I TIME1 METHOD 

6/1/87 9:48 

6/4/87 8:30 Pumped 

6/5/87 8:30 Pumped 

6/8/87 8:OO Bailed 

6/9/87 8:15 Bailed 

/10/87 8:05 Bailed 

VOLUME 
I 

COMMENTS  APPEARANCE^ 
Too thick Driller will blow out 
for pump 

12L Clear Load = 3.8L 

4.5L Water 
clearinq up 

8.5L I Clear 

7.5L Clear 

7.5L Clear 



PROGRAH SLUGT, VERSION 4,OCT. 1985 
I 

THIS PROGRAH CALCULATES HEAN TRANSHISSIVITIES FROH SLUG-TEST DATA BASED ON TWO ANALYTICAL APPROACHES: 
(1) HETHOD OF COOPER, BREDEHOEFT AND PAPADOPULOS, 1967 (ARTICLE IN VOL.3,NO.l OF WRR ENTITLED 

'RESPONSE OF A FINITE DIAHETER WELL TO AN INSTANTANEOUS CHARGE OF WATER'] 
(2) HETHOD OF BDUWER AND RICE, 1976 (ARTICLE IN VOL. 12, N0.3 OF HRR ENTITLED 

'A SLUG TEST FOR DETERHINING HYDRAULIC CONDUCTIVITY OF UNCONFINED AEUIFERS 
WITH COHPLETELY OR PARTIALLY PENETRATING HELLS') 

PROJECT NO.: 6-0118-87 CLIENT: Rockwell International 

ITE LOCATION: Rocky Flats Plant DATE OF SLUG TEST: 10-23-87 

FIELD INVESTIGATOR: Kevin HcNei 11 

WELL NO.: 5-87 BR 

INPUT DATA ARE: 

INNER CASING DIAHETER = 2.00 INCHES LENGTii OF SCaEEN OR INTAKE PORTION = 6.25 FEET 
INNER SCREEN OR OPEN-HOLE DIAHETER = 
DIAHETER OF DRILLED HOLE = 4.00 INCHES THICKNESS O i  SATURATED AaUIFER iONE = 6.30 FEET 
ESTIflATED POROSITY OF GRAVEL PRCK = .25 FALLING-HEAD itiDEX = 1 i'l' IF FALLING,nO' IF RISING) 

2.GO ifiCHES DEPTH FROH STATIC LEVEL TO BOTTOH OF SCREEN = 6.25 FEET 

NUHBER OF HEAD-TiHE IiATA POINTS = 46 

TInE HEAD 
isec 1 (FEET) 

1.00 
2.00 
3.00 
4.30 
5.00 
e. Oii 
7.00 
a. 00 
9.00 

10.00 
11.00 
12.00 
13.00 
14.00 
15.00 
20.00 
25.00 
30.00 
35.00 
40.00 
45.00 
50.00 
60.00 
70.00 
BO. Mi 
90.00 

,600 
,590 
.580 
,570 
,570 
I560 
.560 
,550 
,540 
,540 
,530 
,520 
,520 
,520 
,510 
,500 
,480 
.4bO 
,450 
440 
,430 
,420 
,400 
,380 
.360 
,340 



110.00 
130.00 
150.00 
180.00 
230.00 
290.00 
350.00 
410.00 
470.00 
530.00 
bSO. 00 

890.00 
1070.00 
1340.00 
1650.00 
1940.00 
2240.00 
2540.00 
2840.00 

nom 

,310 
,290 
270 
.no 
,210 
,180 
,160 
,150 
130 
.f20 
i110 
,090 
080 

,070 
,060 
* 050 
,030 
030 

,020 
1020 

HO HAS CDnWTED FROM INTERCEPT OF PLOT OF L06(H) VS. TIE 

SUCCESSIVE COHPIJTED 
VALUES FOR HO 

(FEET) 

,4216 
,4300 

1 

HETHOD OF BOUWER RND RICE 

COMPUTED RESULTS USING DIAHETER OF DRILLED HOLE: 

PERHEABILITY = 2. ME-Ob FTirec = b.57E-05 CH/sec 

CDHPUTED RESULTS USING DIAHETER OF CRSIN6 AND SCREEN: 

PERHERBILIT’i = 2.59E-Ob FTirec = 7.91E-05 CH/sec 

TRANSHISSIVITY = 1.63E-05 FTff2/sec 

1 



5-87BR 
0 6/ 16/ 87 
Bailed 8.3 l i t e r s  in 10 minutes 

Time 
(min) 

0 
10 

10.33 
11.12 
11.67 
12.25 
12 . 67 
13 . 17 
14.5 
15.5 
16.5 
17.5 
20 
22 
25 
30 
35 
40 
45 
50 
55 
60 
65 
70 

Recovery 
T h e  

(min) 

0 . 33 
1.12 
1.67 
2.25 
2.67 
3.17 
4.5 
5.5 
6.5 
7.5 
10 
12 
15 
20 
25 
30 
35 
40 
45 
50 
55 
60 

Depth to 
Water 

( f e e t )  

46.87 

53.52 
53.17 
52.92 
52.61 
52.40 
52.29 

51.35 
50.91 
50.44 
49.52 
48.95 
48.48 
48.14 
47.94 
47.82 
47.70 
47.61 
47.53 
47.47 
47.43 
47.38 

51.71 

Draw- 
down 

( f e e t )  

6.65 
6.30 
6.05 
5.74 
5.53 
5.42 
4.84 
4.48 
4.04 
3.57 
2.65 
2.08 
1.61 
1.27 
1.07 
.95 . 83 
.74 . 66 
60 
.56 . 51 



c 
B 

5-878R 
06/ 16/87 

--El--- * 

0 10 20 30 40 50 60 

Time (minutes) 

c 
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PACKER TEST ANALYSIS 
WELL NO. 5-87BR 

ROCV,Y FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 

TEST INTERVAL (FEET BELOW G.S. : 26.40 - 36.05 
DATE TESTED: 5/28/87 BY: J.E. BERGMAN 

MATERIAL TESTED: ARAFAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.  S. ) : 44.56 

.----_----------__-_----------------------------------------- 
Q L 

2(PI) (L) (H) R 
LN (--I E = ------------ 

, 

1ST P1/3 TEST 
Q = INJECTION RATE = 0,00264993 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 9.22 + 0.00 * 2.31 * 40.44 

R = BOREHOLE RADIUS = 0.32 FEET 

K - HYDRAULIC CONDUCTIVITY = 0.00000371 FT/MIN 
K = 0.00000188 CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECT I ON HATE = 0.00000000 FEET3/M I N 1 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 31.22 + 5.20 + 0.00 * 2.31 = 36.42 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000OOO FT/FIIN 
K = 0.00000000 CM/SEC 

- 

2ND P1/3 TEST 
Q = INJECTION RATE - 0.00000145 (FEET3/MIN) 
L = LENGTH OF TEST INTERVQL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVclL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 31.22 + 9.55  + 0.00 * 2.31 40.77 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MXN 
K - 0.00000000 CM/SEC 



FACkER TEST ANALYSIS 
WELL NO. 9-87HR I H0Ck.Y FLATS PLANT: 881 HILLSIDE JOE NO. 2029-17-02 

DATE TESTED: 5/28/87 BY: J . B. BERGMAN 
TEST INTERVAL (FEET BELOW G.S.): 36.05 - 45.70 

MATERIAL TESTED: ARAPAHOE CLAYSTONE I DEPTH TO WATER (FEET EELOW G.S. ) : 44.56 

1ST P1/3 TEST 
Q = INJECTION RATE = 0.0(:1202727 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS AEOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 9.84 + (3.00 * 2.31 = 50.72 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000226 FT/MIN 
K = 0.0000011fi CM/SEC 

P2/3 TEST TEST ABORTED 
Q = INJECTION RATE = 0.00000000 (FEET3IMIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 5.20 + 0.00 * 2.31 - 46.08 - 

R = BOREHOLE RADIUS = 0.31 FEET 

E = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
K = 0.00000000 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = 0.00034753 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIOHT 

+ GAGE PRESSURE (IN FEET) 
= 40.87 + 9.86 + 0.00 * 2.31 = 50.74 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000039 FT/MIN 
k' * 0.00000020 CM/SEC 



FACL.ER TEST A N A L Y S I S  
WELL NO. 5-87bH 

ROC);.Y FLATS FLANT: 881 HILLSIDE JOE NO. 2029-17-02 
DATE TESTEI?: 5/28/87 BY: J.B. EERGMAN 

TEST INTERVAL (FEET BELOW G.S. ) :  45-70 - 5 5 - 3 5  
EATEHIAL TESTED: ARAPAHOE SANDSTONE 

DEPTH TO WATER (FEET EELOW G.S. 1: 44.56 I 

1ST P1/3 TEST 
G! = INJECTION RATE = 0.00143646 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 7 - 6 5  FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 

R = BOREHOLE RADIUS = 0.31 FEET 
= 44.56 + 8.46 + 0.00 * 2.31 - 53.02 

K = HYDRAULIC CONDUCTIVITY = 0.00000153 FT/MIN 
K = 0.00000078 CM/SEC 

P2/3 TEST TEST CIBORTED 
Q = INJECTION RATE = 0.00000(-100 (FEET3/MIN) 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

L = LENGTH OF TEST INTERVAL = 9-65 FEET 

+ GAGE PRESSURE (IN FEET) 
= 44.56 + 5.20 + 0.00 * 2.31 a- 49.76 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.0000oooO FT/MIN 
K = 0.00000000 CM/SEC 

2ZND Pl/3 TEST 
Q = INJECTION RATE = 0,00038373 (FEET3/MIN) 

TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

L LENGTH OF TEST INTERVAL = 9-65 FEET 

+ GAGE PRESSURE (IN FEET) 
= 44.56 + 10.41 + 0.00 * 2.31 = 54.97 . 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000039 FT/MIN 
K = O.OOOO0020 CM/SEC 



02/22/88 
1 

RccKY FLATS PLANT 
WATER LEVEL DATA SUMMARY 

WELL 
NUMBER DATE 

0587 06/16/87 
06/24/87 
07/06/87 

09/29/87 
11/09/87 
12/21/87 
01/11/88 
02/04/88 

08/04/87 

G. S. 
ELEVATION --------- 

5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 
5927.76 

m 
ELEVATION --------- 

5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930.16 
5930 16 

STICK 
up ------ 

2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 
2.40 

SI BASE 
BELOW 
m c  ------ 

53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 
53.65 

WATER 
DEPTH 
BELOW Toc 
----I--- 

46.87 
45 56 
46.20 
46.30 
46.30 
46.20 
46.50 
46.20 
31.16 

WATER 
SURFACE 
ELEVATION ---------- 

5883.29 
5884.60 
5883.96 
5883.86 
5883.86 

5883.66 
5883.96 
5899.00 

5883.96 
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LOG 
OF 

BOREHOLE 

I 
E 
1 
I 

t 
5 
I 
r 

I 

I 
1 
.f 
I 
t 
.J 

a 

Location Rocky Flats Plant; 881 Hillside Boroholo/ W o l l  No. 6-87 
Coordinator  N2SnlC; n F.33rl31 - 7  Ground S u r f r c o  Elovr t lon  5904.53' 

Drilling Company myles Rros. 
D r t o  Dril lod May 14, 1987 

Drilling Yothod Ko3Tm Z.ucrer 
Loggod B Y  K. D. Holliway 

r_ 

G.oiOgl8t 

W r t o r  Lovol  Encountorod 4 . 2 '  

DrIIIor A. Shade 
Moipor D- Jarvie 
Orl l l lng Fluid 

Chockod B Y  

COLLUVIUM 

0-2.0' - Sample. Recovered 2.O/2.o1 = 100%. 
CLAY: dusky yellowish broun (10?R 2/21: grasses 
and roots; occasional quartzite cobbles/pebbles; 
damp to moist. 

2.0-5.5' - Sanple. Recovered 3.9/3.5' = 111%. 
2 . 0 - 4 . 2 ' :  CLAY: dusky yellowish broun (10YR 2/21 
to dark yellouish broun (10YR 612); roots: 
occasional quartzite cobble; d i s w b e d ; N  
unconsolidated; damp to moist. 
4.2': COBBLE: quartzite in clay matrix; 3' 
diameter; moist. 
4.2-5.50': CLAY: dark yellowish orange (10YR 6/61 
uith light olive gray (5Y 5/2) stains; ueathered; 
unconsolidated; damp to mist. 

5.5-10.5' - Sample. Recovered 3.5/5.0' = 70%. 
5.50-5.90': CLAY: dark yellowish orange (10YR 6/61 
and yellouish gray (5Y 7/2); ueathered; damp. 
5.90-6.10': SAND: light broun (5YR 5/61; coarse- 
grained (1.0-0.5 0 and 2.0-2.5 8 ) ;  quartzite 
cobbles; clay matrix; unconsolidated; damp to 
moist. 
6.1-6.50': CLAY: grayish orange (1OYR 7/4) uith 
yellouish gray (5Y 7/21; quartzite cobble; 
ueathered; danp to mist. 

HNu background = 0.8. 
No readings above 
background. 

/ 
Lithologic  0 0 8 C r l p t l O ~  



L O G  
OF 

BOREHOLE 

I 
I 

t 
c 

Location 

Coordlna 10s 

Total Dopth 

l o r o h o l o / W o l l  No.  6-87 (cont'd.1 

Ground Surface Elovation 

W a t o r  L o r o l  Encountorod 

s ta t IC  

Drilling Company Dr(1l.r 
Holpor  Dato Drli lod 

A. 
- 1  

~ 

Drilling Mothod Orl l f lng Fluld 
Losgod By Chockod  By 

Goolo@lst 

Commonts 
v 

rnplos C0il.ct.d or 
or T o r t s  ? o r f o r n o d  L l tho log i t  D o r t r l p t l o n  

I 

+ 

- 

-- 
a- 

_- 
- 

ARAPAHOE FORMATION 

6.50-9.0': CLAYSTONE: light olive gray (5Y 5/2) 
uith dark yellouish orange (10YR 6/6) stains; 
unconsolidated; weathered; damp to slightly moist. 

10.5-15.5' - Sample. Recovered 5.3/5.0' = 106%. 
CLAYSTONE: olive gray (5Y 3/21 uith dark yellowish 
orsnge (1OYR 6/6) stains; trace caliche; 

fractured; trace sand (3.5-4.0 0); weathered; damp 
. to dry. 

TOTAL DEPTH: 15.50' 

i 



W E L L  
COMPLETION 
IN FOR M A T l O N  

L o c a t i o n  Rnrkv Flats Plant: 881 H i l l s i d e  Area W o l l  No. 6-87 
C o o r d i n a t o r  N 35016.03'38 E 720 2 1 . 2 9 5 0  Elovat ion:  Ground S u r f a c o  5 9 0 4 . 5 3 '  
T o t a l  D ~ p t h :  W e l l  7.06'  l o p  of C a r i n g  5906 - It6 ' 

B o r o h o l o  1 5 - 1  ' 
FOrIR8tiOn o f  Complot lon  Colluv i u m  
C a r i n g  Matorial  S c h  5 ,  TvDe 316 TFJ stainless St'&ring ~ i a m 0 t . r  2" ID 

wra T e 316 TFJ ~ u r f a c o  C a r i n g  Diamotor 5" ID I' - 
D a t o  Inrtal lod JRV 14.  1987 Approvod B y  S. P a s u e  
Inrt8llOd B y  ,-L-aV S i t 0  Man8g.r 

G o o l o g i r t  
C E A R P  M a n a g o r  

C o m m o n t r  

S Backf l l l  Mator ia l  

surraco C 

-1- 
, 5" 

'of of S c r i o n  Dopt'  

i r lng 

3.56'  

W o l l  T o t a l  
Depth (ft .1 

B O  

15.50 
( r t  

roholo  
ta l  Dopth  
.I 



WELL DEVELOPMENT SUMMARY 
WELL 6-87 

COMMENTS 
TD - 8 '  7" 
H20 level - dry 

H20 level - dry 
TD - e' 7" 



02/22/88 
Rocxy FLATS PLANT 

WATER LEVEL DATA SUMMARY 

WEU G. S. Toc STICK 
NUMBER DATE ELEVATION ELEVATION UP 

0687 06/24/87 
07/28/87 
08/06/87 
10/05/87 
11/10/87 
12/ 16/87 
01/08/88 
02/04/88 

5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 
5904.53 

5906 42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906.42 1.89 
5906 42 1.89 
5906.42 1.89 
5906.42 1.89 

8.77 
8.77 
8.77 
8.77 
8.77 
8.77 
8.77 
8.77 

5.67 
6.90 
7.40 
4.70 
3.70 
3.70 
2.90 
2.49 

5900.75 
5899.52 
5899.02 
5901.72 
5902.72 
5902.72 
5903.52 
5903 93 



1 
E 
1 
1' 
1 
1 
8 
I 
1 
1 
I 
8 
I 
4 
I 
a 
I 
I 
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INDEX OF DATA 

Boring No.: 6-87A 

Completed as well? No 

Pats in F& s .  

x Log of Borehole - 
- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

- Water Level Data 
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L O G  
OF 

BOREHOLE 

* Estimated values frm topographic nap. u 

Lithologic Do8crlption 

U C L U V  I LLywl J.4.P - 
0.0-5.0'  - Sample. Recovered 1.4/5.0' = 28%. 
CLAY: dusky yellowish brown; (IOYR 2/2); 
occasional quartzite cobbles/pebbles; grasses & 
roots; damp. 

- 5.0-9.0' - Sample. Recovered 4.0/4.0 = 100%. 
5.0-6.51: CLAY: same as above; coarse-grained 
sandstone and quartzite cobbles; unconsolidated. 

ARAPAHOE FORMATION 

6.5-9.01: CLAYSTONE: light olive gray (5Y 5/21; 
dark yellouish orange (10YR 6/61 stains; 
unconsolidated; ueathered; damp. 

9.0-14.01 - Sample. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: olive gray (5Y 3/2); drark yellouish 
orange (10YR 6/61 stains; ueathered; trace sand 
(3.5-4.0 0) ;  trace caliche; damp to 

14.0-17.6l - Sanple. Recovered 4.3/3.6' = 119%. 
CLAYEY SANDSTONE: grayish orange (10YR 7/4) 
2.50-3.0 0 to 2.5 0-2.0 0;  quartzose and 
feldspathic; subrounded; c laystbe i nterbeds; 
damp. 

17.6-22.6' - Sample. Recovered 1.0/5.01 = 20%. 
SANDSTONE: grayish orange (10YR 7/41: coarse- 
grained; dark yellouish orange (10YR 6/6) stains; 
poorly sorted; subrounded to subangular; dry. 

HNu background = 2.8. 
No OVA readings. 
No HNu readings above 
background. 



L O G  
OF 

BOREHOLE 

Locatlon B o r o h o l o / W o l l  No.  6-87A (cont I d. ) 
Coordlnator  Ground S u r l a c o  Elorat ion 

Total  Oopth Wator  L o r 0 1  Encountorod 

Orllllng Company O r l l l o r  

Holpor  

Orllllng Mothod Drl l l lne Fluld I I - 
Loggod By 

Statlc 

0.10 Or l l lod  

C h o c k o d  B y  
G o o l o g l ~ t  

Commontr / /  

8mPlOS  Co l loctod  or 
Llthologlc Dorcr lp t lon  

22.6-24.08': SANDSTONE: same as above. 
24.08-26.6': CLAYSTOWE: l i ght  olive gray (5Y 5/2); 
sandy - very pale orange (10YR 8/21; poorly 
sorted; 2.0-1.0 0; quartz and feldspar; dry. 

27.6-32.0' - Sample. Recovered 5.09/4.4'  - 116%. 
CLAYSTONE: ol ive gray (5Y 3/21; dark yellowish 
orange (10YR 6/6) sand patches; dry. 



I 
1 
1 
i 
E 
I 
a 
0 
I 
t 
I 
W 
I 

INDEX OF DATA 

Boring No.: 7-87BRA 

Completed as well? No 

Data In F& - .  

x Log of Borehole 

- Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
- Water Level Data 
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LOG 
OF 

BOREHOLE 

e 
8 
I 
1 
I 
E 
3 
Q 
1 

a 
b 
i 
1 
I 
1 
I 
I 
1 

Boroholo /wol l  NO. 7 - 8 7 1 3 ~ ~  L o t a t l o n  Roc& Flats Plant: 881 Hillside 
Coord inator  N 35077 . 2 7  E 21689.17  Ground Surface Elovatlon 5928.21' 

Tota l  D ~ p t h  57-50'  W a t o r  Lor01  Encountorod None ' 

COCLUVIUU (DISTURBED) 

0.0-0.55' - Sample. Recovered 0.55/0.55' = 100%. 
CLAYEY SAND: grayish brown (5YR 3/2); abundant 
quartzite cobbles; subangular; brass atxi roots; 
(3.5-4.0 0); dry. 

1.0-2.5' - Sanple. Recovered 1.5O'/2.Oi = 75%. 
CLAYEY SAND: moderate yellowish brown (10YR 5/4); 
subrounded to subangular quartzite cobbles; sand 
(3.5-4.0 0 ) ;  fracture uith iron nodule at 1.15'; 
dry. 

2.5-5.5' - Sample. Recovered 3.0/3.0 = 100%. 
SANDY CLAY: moderate yellowish brown (10YR 5/4); 
quartzite cobbles; subrounded to subangular 
(-1.0 0 to .25" diameter); sand (3.5-4.0 0);  dry 
to slightly damp. 

5.5-10.5' - Sanple. Recovered 5.0/5.0' = 100%. 
5.5-5.7': CLAYEY SAND: moderate brown (5YR 4/41; 
quartzite gravel; subangular to subrounded; sand 
(2.0-1.5 0); dry . 
5.7-6.3': CLAY: light olive gray (5Y 5/2); 
prominent dark yellwish orange (10YR 6/61 stains; 
ueathered; dry. 

HNu background = 0.2. 
OVA background = 3.2. 
No readings above 
background. 

S t a t i c  N/A 
DrIIIor A. shade 
Holpor  

Drllllng Company BoykS Bros. 
0.10 DrIIIod June 4 ,  5 ,  and 6 ,  1987 

Drilllng Yothod Hollaw Stem Auqer Orll l lng Fluid 
Logged BY K. D. Holliway: J. B. Bergman 

Goologlrt 

Commonta 

amplor Co l loetod  or 
hor t o r t s  Cor formod Llthologlc 008cr lpt lon 



LOG * 

O F  
BOREHOLE 

Loeatlon Boroholo/Woll No.  7-87m (cont'd-1 
COOrdlnata8 Ground Surtaca Eloration 

Total Dopth Water Lava1 Encountorad 

static 

Drilling Company DrIIIar 

D8to Drlllod Holpor 

Drllllng Yothod Drllllng Fluld 

Loggod 8 y  Chockod B y  
GOOlOgl8t 

Common18 // 

ARAPAHOE FORMATION 

6.3-10.5': CLAYSTONE: light olive gray (5Y 5/21; 
iron staining dark yellowish orange (10YR 6/6); 
caliche strlngers; fractures; trace sand 
(3.5-4.0 0).  

10.5-15.51 - Sarrple. Recovered 4.4/5.0' = 88%. 
CLAYSTONE: olive gray (51 4/1); dark yellowish 
orange (lOYR 6/6) stains; weathered; trace sand; 
dry to damp. 

15.5-20.5' - Sample. Recovered 5.1/5.0' = 102%. 
CLAYSTONE: same as above; fractures from 15.5-18.0 
and vertical fracture 16.1-17.2'; dry to slightly 
damp. ' 

20.5-25.5' - Sanple. Recovered,5.0/5.0' = 100%. 
20.5-21.6': CLAYEY SAND: olive black (5Y 2/11;. 
weathered; small fractures; caliche; dry. 
21.6-25.5': CLAYEY SAND: same as above; sand 
(3.5-4.0 0 ) ;  dry. 

25.5-30.5' - Sample. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: olive gray (5Y 4/1); dusky red (10R 
2/2) iron nodules; light brown (5YR5/6) mottles; 
trace sand (3.5-4.0 0); unweathered; dry. 

30.5-35.5' - Sample. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above. 

88mpfor  Colloctod or 
Othor Tor t8  ?orformod / 



LOG 
OF 

BOREHOLE 

Location loroholo /Wol i  No. 7-87BRA (cont'd.) 
Coordlna tor Ground Surfaco Elovrt lon 

Total Dopth Wstor  Lor01 Encountorod 

Drllilng Company 

Oat. Drlllod 

Orllllng Yothod 

Loggod By 
G0ologl.t 

Commontr 

s t a t i c  

Dr i l lor  

Holpor 

Drilling Fluid 

Chockod By 

i - 55 

35.8-39.8' - Sample. Recovered 4.65/4.0' = 116%. 
35.8-38.6': CLAYSTONE: light olive gray (5Y 5/2); 
abundant light olive broun (5Y 5/61 mottles; 
consolidated; slightly damp. 
38.6-39.8: SANDSTONE: yellouish gray (5Y 7/2); 
very fine-grained; silty; uell sorted; rounded; 
abundant light broun (5YR 5/6) stains; dry. 

40.0-45.0' - Semple. Recovered 1.0/5.0' = 20%. 
SANDSTONE: same as above. 

46.0-51 .O' - Sample. Recovered 1 .5/5.0' = 30%. 
SANDSTONE: pale yellouish brown (1OY 5/41; very 
fine-grained; silty; brittle; dry. 

51.0-55.0' - Sample. Recovered 0/4.0' = 0%. 

Lithologic Dorcr ipt lon 

55.0-57.5' - Sample. Recovered 0/2.5 = 0%. 

S ~ m p l o r  Colloctod or 
Othor Tos t r  Porfornod / 



INDEX OF DATA 

Boring No.: 8-87BR 
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Data in Fik 
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x Well Construction Summaries 

x Well Development Summaries 
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and Results 
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x Water Level Data 
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LOG 
OF 

BOREHOLE 

Loc8t10n RDcky F l a t s  P l a n t ;  881 Hillside Boroholo/Woll  No .  8-87BR 
c oord In t 8 N34774.3 E21180.7 Ground Surface Elov8t lon 5919.7' 
Tot81 Dopth 106.0 '  Wator  L o v o i  Encountorod  

Drilllng Company pqlps Rros;. Drll lor J. lIQrn: R. 
0810 DrIIIod 13-15,198PIolpor K- Martin 
Orllling Moth 

Loaaod B y  

5840,13' (L/a Q '$7 s t 8 t l C  

Orlll ing Fluid 0.0-37.7': None: 37.7-106.0': 

Chockad l y  
Water L. J. Pivonka; J. B. I3ergx-rm.n 

Goologi r t  

Surface casinq set to  37.7' on September 22, 19 

LI t ho loglc  Dorcr lp t ion 

COLLUVIUM 

0-0 .5 '  - Sample. Recovered 0.5/0.5' = 100%. 
CLAY: dusky yellouish broun (10YR 2/21; silty; 
some granitic pebbles; poorly sorted; 
unconsolidated; damp. 

- 

0.5-5.0' - Sarrple. Recovered 3.9/4.5' = 8pX. 
CLAY: dark yellouish broun (10YR 2/2) to moderate 

. yellouish broun ( IOYR 5/4); micaceous clay with 
trace of granitic pebbles a d  cobbles; poorly - _ _ -  ki-------j/ _ _ _  I sorted; unconsolidated; damp to moist. - - _ _  _ _ -  

w4;me as 
above. - 
ARAPAHOE FORMATION 

8.7-10.2' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: dark yellouish orange (10YR 6/6) and 
light olive gray (5Y 6/11; heavy iron staining; 
consolidated; moist. 

10.2-13.4' - Sample. Recovered 2.4/3.2' = 75%. 

- 

* CLAYSTONE: same as above; moist. 

- 13.4-15.2' - Sanple. Recovered 1.8/1.8' = 1ovA. 
CLAYSTONE: light olive gray (5Y 6/1); heavy iron - staining; consolidated; moist. 

88mpl.8 Co l loetod  of  
Othor Tort .  ?or formod / 
HNu background = 0.2. 
No OVA readings. 
No readings above 
background. 



LOG 
OF 

BOREHOLE 

Location Boroholo /Wol l  NO.  8-87BR (cont'd.1 
Coordlnatms Ground S u r f a c o  Elovat lon 

Total  Dopth W a t o r  Lmvol Encountorod  

s t a t IC 

Drllllng Company ' DrIIIor 

0.10 DrIIIod Holpor 

Drllllng Mothod Dr l l l lng  Flu id  I . A, 
Loggod By Chocked B y  

GOOlOgl8t 

Commonts 

- 
2o 

I 

15.2-17.7' - Sample. Recovered 2.3/2.5' = 92%. 
... . ...._... ::,..:: 1 . :;:;..;.::.: '. ...._.. ... :.;, ,q CLAYSTONE: s m  as above; moist. 

17.7-18.9' - Sample. Recovered 1.2/1.2' = 100%. 
CLAYSTONE: same as above; moist. 

18.9-20.3' - Sample. Recovered 0.8/1.3' = 61%. 
SANDSTONE: light olive gray (5Y 6/11; clayey; some 
iron staining; well sorted; moderately well 
cemented; damp. 

20.3-22.71 - Sample. Recovered 2.4/2.4l = 100%. 
SANDSTONE: same as above; damp. 

22.7-25.2' - Sanple. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; damp. 

30 

#z-Iy/t  _ _ - _  25.2-27.7' - Sample. Recovered 2.5/2.5' = 100%. 
SANDSTONE: same as above; iron concretions 
lower section; damp. 

27.7-30.2' - Sample. Recovered 2.5/2.5' = 
SANDSTONE: same as above; damp. 

30.2-31.2' - Sample. Recovered; 1.0/1 -0' = 
SANDSTONE: same as above; damp. 

in 

100%. 

100%. 

31.2-32.7' - Sample. Recovered 1.0/1.5' = 67%. -- CLAYSTONE: mediun gray (N 5); blocky texture; some 

iron stained stringers; consolidated; moist. 

- 

Samploe  Co l loc tod  et 
Othor  TO8tr  ? o r f o r n o d  / 



LOG 
OF 

BOREHOLE 

Locatlon 8o roho lo /Wo l l  N o .  8-87BR (cont'd.) 
Coordlnaior  Ground Sur laco Elovat lon 

T o t a l  Dopth Wator  L o v o l  Encountorod  

St.tle 

Drllling Company Drl l lor  

0.10 Drlllod Holpor 

Drilling Yothod Orll l lng F lu id  

Loggod By Chockod B Y  
0 0 010 g I. t 

Commonta / I  
W 

32.7-35.2' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: medim gray (N 5); silty; blocky 
texture; iron stained stringers; consolidated; 
moist. 

35.2-37.7' - Sample. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: mediun gray (N 5) to light olive gray 
(5Y 6/11; blocky texture; iron stained stringers; 
trace organic fragments; consolidated; moist. 

43.0-46.0' - Sample. 
RQD=1.7/2.5' = 68%. 
5/21 uith trace light broun (5YR 5/6) mottles; 
mottles frequency decreses with depth; damp. 

Recovered 2.5/3.0' = 83%. 
CLAYSTONE: pale brown (5YR 

46.0-50.0' - Sample. 
RQD=1.8/3.7' = 45%. 
5/21; trace organic fragments; no stains; 
consolidated; homogenous, damp. 

Recovered 3.7/4.0' = 93%. 
CLAYSTONE: pale brown (5YR 

Samplor  Col loctod or 
Othor  Toat8 ?o r fo rnod  / 

50.0-55.0' - Sample. 
RQD=3.4/5.0' = 68%. CLAYSTONE: light olive gray 
(5Y 5/2) uith abundant light brown (5YR 5/6) 
mottles; 45 fracture at 53.6'; abundant organic 
fragments, damp. 

Recovered 5.0/5.0 = 100%. 

0 



LOG 
OF 

BOREHOLE 

Drilling Company 

Oat. DriIIod 

Drilling Yothod 

Loggod By 
Ooologl r t  

8t8tlC 

Drl l lor 

Holpor  

Dr l l l ing  F lu ld  

Chockod by 

Commont i  J 

y Llthologle Do8cr lpt lon 

55.0-59.0' - Sample. Recovered 3.5/4.0' = 88%. 
RQD=1.2/3.5' = 34%. CLAYSTONE: light olive gray 
(5Y 5/2) uith abundant light broun (5YR 5/61 
mottels; weathered; light olive gray (5Y 5/2) 
modules of siltstone at 55.0-55.8'; weathered; 
damp. 

59.0-63.0' - Sample. Recovered 3.2/4.0' = 80%. 
RQD=25/3.2' = 78%. CLAYSTONE: dusky yellouish 
broun (10YR 2/2); atnndant &&ate yellouish 
brow (10YR 5/41 mottles; consolidated; moist. 

63.0-67.0' - Sanple. Recovered 3.5/4.0 = 87%. 
RQD= 1.75/3.5' = 50%. CLAYSTONE: olive gray (5Y 
3/21; caliche at 64.0' reacts strongly uith HCL; 
homogenous; dense; moist. 

67.0-71.0' - Sample. Recovered 2.2/4.0' = 55%. 
RPD=1.0/2.2' = 45%. CLAYSTONE: olive gray (5Y 
3/21; sane organic ragments; consolidated; moist. 

71.0-73.0' - Sample 
RPD=2.9/2.9 = 100%. 

Recovered 2.9/2.01 = 145%. 
CLAYSTONE: same as above. 

73.0-77.0' - Sample. Recovered 3.2/4.0' = 80%. 
RPD=1.8/3.2' = 56%. CLAYSTONE: same as above. 

Packer Test Interval #2: 
62.61-72.26'. 



LOG 
O F  

BOREHOLE 

Drilling C om p I n y 

0.1. Drilled 

Drilling Yothod 

Loggod B y  
Goologlat 

Borohoio /Wol l  No .  8-87BR (cont'd.) 
Ground Sur f rco  ElovrtiOn 

W i t o r  L o v o i  Entountorod  

8t I t lC  

Dr l l lor  

Ho lpo r  

Dr l l l lng  F l u l d  

C h o c k o d  B y  

Commontr - 

1 

f 

/ 
Llthologlc Doscr lpt lon 

0 

77.0-81.0' - Sanple. Recovered 4.0/4.0 = 100%. 
RaD=4.0/4.0' = 100%. Interbedded SANDSTONE/ 
CLAYSTONE: olive gray (51 3/2); feu organic 
fragments; sand percent increases uith depth; 
sandstone is well sorted and rounded; very 
fine-grained; mist. 

81.0-85.0' - Sample. Recovered 4.0/4.0' = 100%. 
RPD=3.6/4.0' = 90%. 
81.0-82.1': SANDSTONE: olive gray (5Y 3/21; 
clay-rich; well sorted; subrounded; very 
fine-grained; consolidated; moist. 
82.1-85.0': CLAYSTONE: olive black (5Y 2/11; 
organic-rich; consolidated; homogenous; moist. 

85.0-88.0' - Sample. Recovered 3.0/3.0 = 100%. 
RPD=0.5/3.01=1i'%. LIGNITE: black (N 1/0); 
consolidated; mist to wet; dense; homogenous. 

88.0-93.0' - Sanple. Recovered 5.0/5.0 = 100%. 
RQD=4.0/5.0'=80%. 
organic-rich; consolidated; abundant fractures; 
moist to wet. 

CLAYSTONE: olive gray (5Y 3/2.; 

Packer Test Interval 
#1: 83.48-93.08'. 

93.0-98.0' - Sanple. Recovered 5.0/5.0' = 100%. 
RPD=4.1/5.0'=82%. 
93.0-97.2': CLAYSTONE: olive gray (5Y 3/2); 
abundant light olive brown (5Y 5/6) siltstone 
nodules; some organic fragments; consolidated; 
moist. 
97.2-98.0': SANDSTONE: grayish olive (1OY 4/21; 
clayey; rounded; very fine-grained; uell sorted; 
consolidated; moist to wet. 



LOG 
OF 

BOREHOLE 

8 

8 

8 
e 

Lotatlon Boroho lo /Wol l  NO. 8-87BR (cont'd.) 
Coordlnatos Ground Sur faco Elovatlon 

Total Dopth W a t o r  L o v o l  Encountorod 

Drllllng Company 

0.10 Drlllod 

Drllllng Yothod 

Loggod B y  
Goologls t 

s tat ic  

D r ( 1 l o r  

Holpor  

Dr l l l lng  Fluld 

C h o c k o d  B y  

Commonts 0 

I 

I 
98.0-102.0' - Sample. Recovered 4.0/4.0 = 100%. 
RQD=0.7/4.0'=18%. 
98.0-98.7': CLAYSTONE: olive gray (5Y 3/21; 
organic-rich; dense; uet. 

98.7-100.4': SANDSTONE: grayish olive (1oY 4/2); 
very fine-grained; well sorted; clayey; rounded; 
moist. 
100.4 - 102.0' : SANDSTONE/CLAYSTONE : grayish 0 t i ve 
(WY 4/2); interbedded; vlconsolidated; moist. 

102.0-106.0' - Sample. Recovered 4.0/4.0 = 100%. 
RQD=3.8/4.0'=95%. CLAYSTOUE/SAUDSTONE: grayish 
olive (IOY 4/2); interbedded; very fine-grained 
silty sand; well sorted; moist. 

TOTAL DEPTH: 106.0' -. 

-. 
-- 

I 

-- 

Sampler Col loctod or  
Othor Tort8 C o r f o r n o ~  / 



WELL 
COMPLETION 
INFORMATION 

t o )  of  Carlrg w 

th 



WELL DEVELOPMENT SUMMARY 

A 

8-87BR WELL 

b 

D A T E  TIME METHOO VOLUME APPEARANCE COMMENTS 
r 

C l e a r  a l l  the w a y  
5/29/87 9:30 Pumped 14L Clear down 

6/1/87 13:OO Pumped 6L Muddy - 

1 vol - 3L Clear - top  
6/8/87 8:lO Bailed 8L muddy-botton 

clear-top 
muddy-botton 
clear- top 
muddy-bo t tor 

6/9/87 9:30 Bailed 3L 

6/10/87 7:30 Bailed 3L 

- ~ 



8-87BR 
0 6/ 19/87 
Bail-Down/Recovery Test 
Q = 2 . 1  l i t / 4  min 

Recovery Depth to 
Time Time Water 
(min) (min) ( feet) 

0 
4 

5.25 
6 

6.4 
7 
9 

12 
14 
19 
24 

106  
202 
262 
322 

0 
1.25  

2 
2.4 

3 
5 
8 

10 
15  
20  

102 
198 
258 
318 

87 . 97 
91 .30  
91.18 
91 .16  
91.13 
91.11 
91.03 
90.93 
90 .88  
90 .81  
90.72 
90 .36  
90.14 
90.06 
89.93 

Draw- 
down 

(feet) 

3.33 
3 .21  
3.19 
3.16 
3.14 
3.06 
2.96 

2.84 
2.75 
2.39 
2.17 
2 .09  
1 .96  

2 .91  
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-4 

8-87BR 
061 19/87 

1 1 

100 

Time (minutes) 
300 400 
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PACKER TEST ANCILYSIS 
WELL FO. 8-87bH I ROCKY FLATS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 

DATE TESTED: 5/33/87 BY: J . B. BERGMAN 
TEST INTERVAL (FEET BELOW G. S. ) : 62.61 - 72.26 

MATERIAL TESTED: ARAPAHOE CLAYSTUNE I DEFTH TO WATER (FEET PELOW G.S. ) :  77.69 

1 1ST P1/3 TEST 
I2 = INJECTION RATE = 0.00000000 (FEET3/MIN) 

I 
I 

L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 9.47 + 0.00 * 2.31 = 76.90 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000000 FT/MIN 
I( = 0.00000000 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00230368 tFEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

I 
I 
I 

+ GAGE PRESSURE (IN FEET) 
= 67.43 + 5.10 + 13.00 * 2.31 = 102.56 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY - 0.00000138 FT/MIN 
I( = 0.00000070 CM/SEC 

- _ _  - .  

I 2ND Pi13 TEST GAINED WATER IN TUBE; INVALID TEST 



F'ACk.ER TEST ANALYSIS 
WELL NO. 8 - w ~ ~  I H0Ck.Y FLfiTS PLANT: 881 HILLSIDE JOB NO. 2029-17-02 

DATE TESTED: 5/20/87 BY: J .8.  EEHGMAN 
TEST INTERVAL (FEET BELOW G.S. ) : 83.43 - 93.08 

MATERIAL TESTED: ARAPAHOE LIGNITE 
DEPTH TO WATER (FEET BELOW G. S. 1 : 7'7.69 

I 
I 
I 
I 
I 
I 
I 
I 
I- 
I 
I 
I 
I 
1 
I 
I 

1ST Fl/3 TEST 
(I! = INJECTION RATE = 0.00026065 (FEET3/MIN) 
L = LENGTH OF TEST INTERVCSL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WATER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 9.02 + 0.00 * 2.31 = 86.71 

R = BOREHOLE RADIUS = 0.31 FEET 

K = HYDRAULIC CONDUCTIVITY = 0.00000017 FT/MIN 
K = 0.00000009 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = 0.00002462 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS BELOW WATER TABLE 
HEAD = DEPTH TO WhTER + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 77.69 + 5.10 + 17.00 it 2.31 = 122.06 

R = BOREHOLE RADIUS = 0.31 FEET 

K HYDRAULIC CONDUCTIVITY = 0.00000001 FT/MIN 
K = 0.00000001 CH/SEC 

2ND P1/3 TEST GAINED WATER IN TUBE; INVALID TEST 



02/22/88 
I#)cKy FLATS PLANT 

WATER LXW& DATA SUMMARY 

SI BASE WATER 
WELL G. S. ?'oc STICK BELOW DEPTH 
NUMBER DATE ELEVATION ELEVATION UP Mc BELOW Toc 

0887 06/19/87 
06/24/87 
07/08/87 
08/06/87 
11/10/87 
12/16/87 
01/09/88 
02/04/88 

5919.70 
5919.70 
5919.70 
5919.70 
5919 7 0  
5919 .?O 
5919.70 
5919.70 

5919.82 
5919 82 
5919.82 
5919.82 
5919.82 
5919.82 
5919.82 
5919.82 

0.12 89.14 
0.12 89.14 
0.12 89.14 
0.12 89.14 
0.12 89.14 
0.12 89.14 
0.12 89.14 
0.12 89.14 

87.97 
79 69 
60.00 
53 00 
46.60 
46.50 
45.60 
45.72 

WATER 
SURFACE 
ELEVATION 

5831.85 
5840.13 
5859.82 
5866.82 
5873.22 
5873.32 
5874.22 
5874.10 
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LOG 
OF 

BOREHOLE 

Locatlon Bprkv Flat.: Plant : 881 Hillside Area ~ o r o h o i o / W o i i  No .  43-87/BH57-87 
Coordinatos N 15041 . 8 2  E 21675.56 Ground Sur faco Elovat ion 5974.92’ 
Tota l  Dopth 32-00 ’  Wator  L o v o l  E n t o u n t o r o d  h n e  

Drilling Company Bovles B ros. ~ r l i i o r  S. Bradfield 
Oat. Drll lod October 7-9, 1987 Hoipor P. Mesa 
Orllilng Mothod -ow S t e  m Auger Dril l ing F lu id  None 
Loggod B Y  R.T. Treat Chockod By 

Static 

- 
G O O l O g l 8 t  Sit. Managor 

CEARP Managor 

Commont8 

L i thologic  Do8t r ip t ion  

g.0-2.0’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
0.0-0.25’: TOPSOIL: silty sands with 
gravels; roots; dry. 

COLLUVIUM b&&&) 
5 13 $ 3  I8 

0.25- 1.5’: SILTY SAND WITH GRAVEL: 
grayish brown (5 YR 3/2) with angular 
and  subangular gravels; sands fine- 
grained (3.5-3.00). 
1.5-1.70’: CLAY: dusky brown (5 YR 
2/2) scattered gravels; low plastic; moder- 
ately cemented; slightly sandy; moist. 

2.0-4.0’ SAMPLE. 
Recovered 1.2/2.0’ = 60%. 
CLAY: dusky brown (5 YR 2/2) to mod- 
erate brown (5 Y R  414); slightly sandy 
with little scattered gravels; moderate to 
highly cemented with angular and suban- 
gular gravels ranging 1.5 mm to 2.5 mm; 

4.0-6.0’ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
4.0-5.5’: CLAY: same as above; scattered 
gravels; slightly sandy to sandy; moist. 
5.5-5.8’: SAND AND GRAVEL: light 
brown (5 YR 5/6); severely oxide (Fe) 
stained; medium to coarse-grained sand 
with 1.5 mm to 3.75 mm gravels; angular 
and subangular with few subrounded; 
weakly cemented; well sorted; moist. 

Samelor  Col loctod  or 
l o s t 8  Por formod 

HNu backgrounds0.6 
OVA backgroundl0.0 
No Ludlum readings 
above background on 
center core. 

Field screen readings: 
sample reading (field 
blank reading). 

0.0-1.7’: Field screen ; 
readings: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

2.0-3.2’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

4.0-5.8’: Readings on 
core: HNu = 2.5; 
OVA = 0.0. 

4.0-5.8’: Direct hi t  
sample: BH578704DH. 
Duplicate sample: 
BH5787004D. 

6.0-8.0’: Field screen 
readings: Hnu P. 0.0 
(0.0); OVA = 0.0 (0.0). 

8.0- 10.0’: Readings 
on core sample: HNu 
= 2.5; OVA =i 8.4. 



L O G  
OF 

B O R E H O L E  

L o c a t l o n  

C o o r d l n a  to8  

Tot81 Dopth 

Drllllng Company 

D8to  Drlltod 

Dril l ing Mothod 

L o g g o d  By 
Goologist  

Boroholo/Wol l  NO.  43 -87 m 5 7 - 8 7  
G r o u n d  Surtaco  E lovat lon 

W8t.r L o v o l  E n t o u n t o r o d  

S t 8 t l t  

Dr j l lor  

H o l p o r  

D i l l l i n g  Fluid 

C h o t k o d  B y  
S l t o  Y a n r g o r  

C E A R C  Yan8g.r 
C o m m o n t r  

/ I I 

/ 
L l t h o l o g l t  D ~ s c r l p t l o n  

- 4.0-8.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. - 6.0-6.8’: SAND AND GRAVEL: light 

- - - _ _  brown (5 YR 5/6); varying fine-, - medium-, and coarse-grained sands with 
gravels ranging 1.5 mm to 3.25 mm; sub- - angular and subrounded; weakly ce- 
mented; well sorted; moist. - 6.8-8.0’: CLAY: light gray (N 7/0) to 
moderate brown 45 YR 3/6) with noted . sand and gravel streaks approximately 7.3 
to 7.5’; otherwise highly to medium plas- 

m tic clays; severely oxide stained; moder- 
ately cemented; moist. 

8.0- 10.0’ SAMPLE. - Recovered 2.0/2.0’ = 100%. 

- 8.0-9.7’: CLAY: same as above with some 
scattered medium gravels; moist. 
9.7- 10.0’: SAND AND GRAVEL: moder- 
a te  reddish brown (10 R 4/6); slightly .. clayey; medium- and  coarse-grained 
sands; 3.75 mm-4.0 mm subangular gravel; -- .. -. weakly cemented; moist. 

-. - -. 10.2-12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. .. .. 10.0-11.5’: SAND AND GRAVEL: moder- 
a te  reddish brown (10 R 4/6); well sorted 
sands; fine-, medium-, and coarse-grained 
angular and subrounded gravels (.75mm 
up to 4.50 mm); massive; weakly ce- 
mented; moist. 
11.5-12.0’: CLAY:- light brown (5 YR 
5/6) to light gray (N 7/0); moderately 
cemented; slightly sandy; severely oxide 
stained; medium plastic. 

. - -- 
-- -- -- 
- -- -- 

- -- 

S8mplO8  C o l l o c t o d  or 
Othor t o r t s  Portormod / 

8.0- 10.0’: Direct hit 
sample: BH578708DH. 
Duplicate sample: 
BH5787008D. 

10.0- 12.0’: Readings 
on core sample: HNu 
= 5.5; OVA = 2.8. 

10.0- 12.0’: Upper 
contact and direct 
hit  sample: 
BH578710UC. 
Duplicate sample: 
BH5787010D. 

12.0-1 4.0’: Readings 
on core sample: HNu 
= 18.5; OVA = 8.5. 

12.0- 14.0’: Contact 
and direct hit  
sample: 
BH578712CT. 
Duplicate sample: 
BH5787012D. 

14.0- 16.0’: Readings 
on core sample: HNu 
= 15.5; OVA = 32.5. 

14.0- 16.0’: Bedrock. 
Direct hi t  sample: 
BH5787 14BR. 
Duplicate sample: 
BH57870 14D. 



LOG 
OF 

BOREHOLE 

L o c a t i o n  Boroholo/Wol l  N o .  h? - 87/RH57 - 87 

Coordrne to8 Ground Surfaco  E l o v a t l o n  

T o t a l  00pth W a t o r  L o v o l  E n c o u n t o r o d  

Drilling Company DrIIIor 

Oat .  Drlllod H o l p o r  

Drllllng Mothod Dr l l l lng  Fluld 

S t a t l c  

L o g g o d  By C h o c k o d  B Y  
Goologirt Sit. Managor  

/ 
L l t h o l o g l c  O o r c r l p t l o n  

t t  
ARAPAHOE FORMATION 

..I 

12.0-1 4.0’ SAMPLE. - -  Recovered 2.0/2.0’ = 100940. 
WEATHERED CLAYSTONE: light gray - -  (N 7/0) to severely oxide stained browns; 
medium plastic; blocky; massive; moist. 

.I 

14.0- 16.0’ SAMPLE. -- 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: light gray 

- b  

(N 7/0)  to medium dark gray (N 4/0); 
.. massive; blocky; moderately to severely 

oxide stained lenses; medium to highly 
.. plastic; moist. 

SampIor  C o l l o c t o d  or 
Othor  T o r t s  P o r t o r m o d  / 

.- 16.0- 18.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. - -  WEATHERED CLAYSTONE: medium 
gray (N 5/0) to medium dark gray (N - -  4/0) at bottom; slightly oxide (Fe) 
stained; blocky; medium plastic; moist. 

18.0-20.0’ SAMPLE. -- 
-- 

Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
gray (N 5/0); massive; blocky; moderately 
cemented; slightly oxide (Fe) stained in 
lenses; medium plastic; moist. . 
20.0-22.0’ SAMPLE. - -  

-- above; Fe (oxide) stained; moist. 

Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: same as 

16.0- 18.0’: Readings 
on core: HNu = 10.5; 
OVA = 55.8. 

16.0- 18.0’: Direct hit 
sample: BH5787 16DH. 
Duplicate sample: 
BH57870 16D. 

18.0-20.0’: Readings 
on core sample: HNu 
= 22; OVA = 2.5. 

18.0-20.0’: Direct hit 
sample: BH578718DH. 
Duplicate sample: 
BH5787018D. 

20.0-22.0’: Rea dings 
on core sample: HNu 
= 265; OVA = 75. 

20.0-22.0’: Direct hit 
sample: BH578720DH. 
Duplicate sample: 
BH5787020D. 

22.0-24.0’: Readings 
on core sample: HNu 
= 9.0; OVA = 0.5. 

22.0-24.0’: Direct hit 
sample: BH578722DH. 
Duplicate sample: 
BH5787022D. 



LOG 
OF 

BOREHOLE 

Local lon Boroholo /Wol l  No .  4 3  - 8Z/BH57 -8 7 
Coordinator  Ground S u r f a c o  Elovr t lon  

Total Depth W a t o r  L o v o l  Encountorod 

Drllling Company DrIIIer 

0.10 Drillod Holpor  

Drilling Mothod Dr l l l ing  F lu id  

Stat ic  

Loggod By  
Geologist 

Comments 

/ / - 
1 I 22.0-24.0’ SAMPLE. 

--Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 

-,gray ( N  4/0) to medium dark gray (N 
5/0); slightly sandy; fine-grained; mas- 

--sive; blocky; medium to slightly Fe 
(oxide) stained; medium plastic; moist. 

I 

24.0-26.0’ SAMPLE. 
--Recovered 2.0/2.0’ = 100%. 

WEATHERED CLAYSTONE: medium 
-.dark gray (N 4/0); massive; blocky; mod- 

erately oxide stained; medium plastic; - -  moist. 

.* 26.0-28.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
dark gray (N 4/0); massive; slightly oxide 
(Fe) stained; blocky; medium plastic; 
moist. 

IC 

-- 
.P 

.. 28.0-30.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

above. 
- -  WEATHERED CLAYSTONE: same as 

-P 

30.0-32.0’ SAMPLE. 
= -  Recovered 2.0/2.0’ = 100%. 

- -  
-- 
-*  

WEATHERED CLAYSTONE: medium 
gray (N 4/0) with a dark reddish brown 
(IO R 3/4) streak a t  approximately 31.7’; 
massive; slightly sandy to sandy streaks 
are f ine-grained (3.0-2.50); slightly oxide 
stained in  streaks; blocky; medium plas- 
tic; moist to lightly moist in the streaks. 

24 .O-26.0’: Readings 
on core sample: HNu 
= 10.2; OVA = 2.8. 

24.0-26.0’: Direct hit 
sample: BH578724DH. 
Duplicate sample: 
BH5787024D. 

26.0-28.0’: Readings 
on core sample: HNu 
= 6.5; OVA = 0.0. 

26.0-28.0’: Direct hit  
sample: BH578726DH. 
Duplicate sample: 
BH5787026D. 

28.0-30.0’: Readings 
on core sample: HNu 
= 7.2; OVA = 0.0. 

28.0-30.0’: Direct hit  
sample: BH578728DH. 
Duplicate sample: 
BH5787028D. 

30.0-32.0’: NO 
readings above 
background on core 
for HNu, OVA, or 
Ludlum. 



WELL 
COMPLETION 
INFORM A TlON 

~ o t a t i o n  Rocky Flats Plant: 881 Hillside Area W o l l  No.  43-87/BH57-87 
Coordinates N 35043.82 E 21675.56 Elovation: Ground Surfaeo 5924.92' 
Tota l  Dopth :  W e l l  12-50' top of Caslng  5926.49' 

t o r m a t ~ o r  of ~ o m p ~ o t ~ o n  Colluvium 
Caslng u a t o r h l  Sch 5 Type 316 TFJ stainless ste&,lng Dlamotor 7"  TD 

$croon Y a t o r l r l  O.c)10'' Wfrp wraD TVD 316 TFJ surface Carins D laooter  5'' ID 
Oat0 Issta11od October 12, 
1nota11.4 ey R.T. Treat 8I to  maraeor 

Borobolo 32.00' 

1987 stai%ess steel 
Approrod  By 

Boolog ls t  

W t  [Itram 

~ . m m . n t s  Lower section of borehole from 14.0' to 32.0' was backfilled with 
Portland Type I cement on October 9, 1987 then allowed to solidify. 

2.20' 

8rrfa.e 80.1 
Y 8 t orto): 

Portland Type I 
rPmPnt 

8 urf a. 
L w h  (11. 

2.00 P 
I) t w i t  0 

B a r k  flH 

Borohok 

7.5" 

.he 

3.50' 

Iackfl l l  ~at~ri.i:~Portland_TvDe,cernent to 14.0' then 
3/8" Volclay Bentonite Pellets 



02/22/88 Page 14 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMEWZY 

4387 07/07/87 5924.92 5926.49 1.57 
11/11/87 5924.92 5926.49 1.57 
12/21/87 5924.92 5926.49 1.57 
01/11/88 5924.92 5926.49 1.57 
02/04/88 5924.92 5926.49 1.57 

SI BASE 
BELOW 
Mc 

13.82 
13.82 
13.82 
13.82 
13.82 

8 .80  
8.80 
8 .80  
8.10 
7 .62  

5917.69 
5917.69 
5917.69 
5918.39 
5918.87 



1 
I 
I 

I 
t 
1 
a 
I 
Y 
Q 
I 
I 
1 
I 
D 
1 
0 
II 

INDEX OF DATA 

Boring No.: 44-87/BH58-87 

Completed as well? Yes 

Data in F i l ~  

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH 1,1988 APPENDIX E 



LOG 
OF 

BOREHOLE 

Recovered 1.7/2.0’ = 85%. 
0.0-0.2’: TOPSOIL: blackish red (5 R 
2/2); topsoil with flattened subangular to 
subrounded quartzite pebbles; unconsoli- 

fi DI T RBED 

0.2-1.7’: SILTY CLAY: dark yellowish 
orange (10 YR 6/6); dense; poorly sorted 
silty clay; caliche; consolidated; strong 
HCl reaction on caliche, weak on clay; 
damp. 

2.0-4.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
2.0-3.2’: CLAY: weakly layered olive 
gray (5 Y 4/1) and dark yellowish brown 
(10 YR 4/2); very dense; oxidized; abun- 
dant  caliche; well consolidated; damp. 

ARAPAHOE FORhlATION 

3.2-3.9’: CLAYSTONE: same as above. 

4.0-7.0’ SAMPLE. 
Recovered 3.1/3.0’ = 103%. 
4.0-5.5’: CLAYSTONE: brownish gray (5 
YR 4/1); dense clay; no caliche; consoli- 
dated; slightly damp. 
5.5-7.0’: SILTY CLAYSTONE: weakly 
layered; moderate yellowish brown (10 
YR 5/4) to dark yellowish orange (10 YR 
6/6) silty clay; oxidized; no caliche; con- 
solidated; damp. 

HNu background=0.2 
OVA background=l.O 

Field screen readings: 
sample reading (field 
blank reading). 

0.0-1.7’: Readings on 
core: HNu = 0.2 
(0.2); OVA = 2.4 (1.0). 

0.0- 1.7’: Upper 
contact and direct 
hit sample: 
BH588 700UC. 

2.0-3.9’: Readings on 
core: HNu = 0.2 
(0.2); OVA = 1.9 (1.4). 

2.0-3.9’: Contact and 
direct hit  sample: 
BH588702CT. 

4.0-7.0’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 0.8 (0.8). 

4.0-7.0’: Bedrock 
sample: BH588704BR. 



WELL 
COMPLETION 
INFORMATION 

c 
I 

Locatlon Pockv Flats  Plant :  881  H i l k i d e  Area W o l l  No.  44-87/B858-87 
Coordlnator N 753 17.96 E 73171.69 Elovatlon: Ground Sur faco  5949.53 '  
Total Oopth: W o l l  3 .70 '  t o p  o f  Caalng 5951.26 '  

Formatlor  o f  Complotlon Colluvium 
Carins Matorial Sch5. TvPe 316 TFJ sLainless  s teeharlns  Dianotor  2" I D  

S c r o o r  ~ a t o r ~ d  0.010" wire m a p ,  Type 316 TFJ Surfae.  carins ~ i ~ ~ ~ t ~ r  
s t a i n l e s s  steel 

0.10 Irmtallod A r o b e r  9 .  1987 Approvod By 
Irmta11od By J.L. W n  sit. maras.r 

BoroLoIo 7 -VI ' 

5" TD 

aOOlOsi8t 
Ro(.rt Dht- 

C o n n o r t r  

Qrourd 8urfa.c 

Surfaeo SoaI 
Y torlal: 

Portfand Type I 
cement 

t 
Filtor YatorIaI: - 

2 Si l i ca  2 

Filtor Pack 
L O c y t L  111.1 r 

8 8 C k f l l l  Natorlal: 3/8"  Volclav Bentonite P e l l e t s  



02/22/88 
RmKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

4487 07/07/87 5949.53 5951.26 1.73 
11/11/87 5949.53 5951.26 1.73 
12/18/87 5949.53 5951.26 1.73 
01/09/88 5949.53 5951.26 1.73 
02/04/88 5949.53 5951 26 1.73 

SI BASE 
BELOW 
m 

5.23 
5.23 
5.23 
5.23 
5.23 

4.00 
4.00 
4.00 
5.10 
5.33 

5947.26 
5947 26 
5947.26 
5946.16 
5945.93 



INDEX OF DATA 

I Boring No.: 45-87BR/BH59-87 

s 

I 
1 
' I  
I 

Completed as well? Yes 

Data in F i k  

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

x Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
U C I i  1,1988 APPENDIX E 



LOG 
O F  

BOREHOLE 

Locatlon Rocky F l a t s  P l a n t ;  881  H i l l s i d e  Area B o r ~ h o l ~ / W ~ l l  No.  45-87BR/BH59-87 

Coordlnator  N 35325.48  E 22340 .05  Ground Sur faco Elovation 5949 .47 ’  
Total Dopth 1 1 2 . 0 0 ’  Wator  L o v o l  Encountorod 

Stat lc  
Drllllng Company Boyles Bras. DrIIIor T .  High; P .  Bushkowski 

Dato DrIIIod ClctohP r 5-8 and 12-15 ,  1987 ~ o i p o r  B .  Keeney; K. Parker 
Drllllng Mothod Hollow Stem Auger; Rotary Core 

Logged BY J .L .  Bannon: J .B.  Bernman 
Drlll lng Fluid None 0 . 0 - 5 9 . 7 ’  

C h o c k o d  By 
hater by./’ - 111.u’ 

Goologlrt sit .  Managor 

C E A R C  ,Nas.@Or 

Commont8 Surface  c a s i n g - s e t  on Ochoher 7-8,  1987 by J . L .  Bannon t o  58 .77  . 

* o  L i thologic  Do8crlptlon 

f I / 
S ~ m p l o r  Col loetod or 

Othor T o r t 8  ?or formod / 

I, 

19 

-15 

2 0  

/ / 

COLLUVIUM 

9.0-2.0’ SAMPLE. 
Recovered 0.9/2.0’ = 45%. 
SAND AND GRAVEL, TOPSOIL: mod- 
erate brown (5 YR 3/4); poorly sorted 
sand and clay with very large subangular . to subrounded quartzite cobbles; no 
caliche; unconsolidated; no HC1 reaction; 

2.0-4.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
2.0-2.4’: CLAYEY SAND: pale yellowish 
brown (10 YR 6/2); clayey sand with 
subangular quartzite pebbles; unconsoli- 
dated; damp. 
2.4-3.5’: SANDY CLAY: pale yellowish 
brown (10 YR 6/2) to moderate yellowish 
brown (10 YR 5/4) with dusky yellowish 
brown (10 YR 2/2) clay at  very bottom; 
slight caliche; unconsolidated; strong HCl 
reaction; damp. 

ARAPAHOE FORMATION 

4.0-7.0’ SAMPLE. 
Recovered 3.2/3.0’ = 107%. 
CLAYSTONE: olive gray (5 Y 4/11; ho- 
mogeneous clay; no caliche; minor oxida- 
tion; consolidated; no HC1 reaction; 
slightly damp. 

7.0-9.5’ SAMPLE. 
Recovered 2.8/2.5’ = 112%. 
CLAYSTONE: olive gray (5 Y 4/1); no 
pebbles; minor oxidation; no caliche; con- 
solidated: slightly damp. 

HNu backgrounds0.2 
OVA background=l.O 
Field screen readings: 
sample readings 
(field blank reading). 

0.0-0.9’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 0.9 (0.0). 

- 2.0’: No readings 
above background on 
cuttings, breathing 
zone, well head, and 
core. 

2.0-3.5’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.8 (0.8). 

2.0-3.5’: Upper 
contact sample: 
BH598704UC. 

4.0-7.2’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.6 (0.6). 

4.0-7.2’: Contact 
sample: BH598707CT. 

7.0-9.8’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.6 (0.6). 

7.0-9.8’: Bedrock 
sample: BH598709BR. 

?ago 1 .t In 



L O G  
OF 

BOREHOLE 

Locat  ion Boroholo /Wol l  N o .  L5 - 87-9 - 87 

Coordlnato8 Ground Sur laco E l o v a t i o n  

Total  00pth  Wator  L o v o l  Encountorod 

Drilling Company DrIIIor 

Data DrIIIod Holpor 

Drilling Yothod  Dri l l ing Fltild 

stat ic  

Loggod  By 
Goologirt  

Chockod  By 
Slto  Yanagor  

CEARP Yanagor  

Comments 

/ 
Ll tho log l t  D o r c r l ~ t i o n  

9.5- 12.0’ SAMPLE. - Recovered 2.6/2.5’ = 104%. 
9.5-9.95’: CLAYSTONE: same as above. - 9.95-12.0’: CLAYEY SILTSTONE: light 
olive gray (5 Y 6/1) with dark  yellowish - orange (10 YR 6/6) oxidation; moderately 
consolidated; very slight HCl reaction; 

12.0- 14.5’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 
12.0-13.4’: CLAYSTONE: heavily oxi- 
dized dark yellowish orange (10 YR 6/6) 
and olive gray (5 Y 4/1) with iron growth 
and leaf impressions; consolidated; slight 
HCl reaction; dense; damp. 
13.4-14.5’: CLAYEY SILTSTONE: light 
olive gray (5 Y 6/1) and dark yellowish 
orange (10 YR 6/6); faintly laminated; 
clayey silt; moderately consolidated; 
oxidized; slightly damp. 

14.5- 17.0’ SAMPLE. 
Recovered 3.3/2.5’ = 132%. 
CLAYSTONE: light olive gray (5 Y 6/1) 
and dark yellowish orange (10 YR 6/6); 
heavily oxidized; clay with very heavy 
staining around plant fragments; consoli- 
dated; wet outer core, damp inner. 

17.0- 19.5’ SAMPLE. 
Recovered 3.15/2.5’ = 126%. 
CLAYSTONE: same as above without the 
wet outer core; damp. 

14.L’: HNu 
background on 
cuttings and 
breathing zone. 

22 0’. N o  readings 
above background on 
core. 

A. 

N o  readings above 
background in well 
head, breathing zone, 
and cuttings. 



LOG 
OF 

BOREHOLE 

Location Boroholo/W oll N o .  45-87BR/BH59-87 
Coordlna1or Ground S u r f a t .  Elovat ion 

Total  Dopth Wator  Lovo l  E n t o u n t o r o d  

s t a t i t  

Orllllng Company Drl l lor 

Oat. Drlllod Holpor 

Orllllng Yothod Di l l l ing  Fluld 
Loggod By 

Goologirt  
C h o t k o d  BY 

SIto Yanagor  

CEARP Yanagor  

Commontr 

- - _ _  

19.5-22.0’ SAMPLE. 
Recovered 2.9/2.5’ = 116%. 
CLAYSTONE: light olive gray (5 Y 6/11; 
oxidized clay becoming progressively less 
stained to brownish gray (5 YR 4/1) with 
minor oxidation; consolidated; damp. 

22.0-24.5’ SAMPLE. 
Recovered 3.2/2.5’ = 128%. 
CLAYSTONE: dark gray (N 3/0) to 
brownish gray (5 YR 4/1); dense; contain- 
ing a thick (0.2’) coal seam a t  24.5’ and 
small coal fragments throughout; consoli- 
dated; damp. 

24.5-27.0’ SAMPLE. 
1 Recovered 3.4/2.5’ = 136%. 

CLAYSTONE: dark gray (N 3/0) to 
brownish gray (5 YR 4/1); dense; with 
coal pieces becoming more oxidized 
down-core to light olive gray (5 Y 6/1) 
and dark yellowish orange (10 YR 6/6) 
claystone with oxidized plant fragments; 
consolidated; damp. 

Recovered 3.0/2.5’ = 120%. 
CLAYSTONE: light olive gray (5 Y 6/1) - mottled clay becoming less oxidized 
down-core to medium gray (N 5/01; con- - tains small coal fragments; consolidated; 
damp. 

27.0-29.5’ SAMPLE. 

29.5-32.0’ SAMPLE. 
A ’ Recovered 3.5/2.5’ = 1409/0. 

CLAYSTONE: medium gray (N 5/0) to 
medium dark gray (N 4/0); clay with mi- 
nor oxidation: consolidated: damv. 

Samploa Col loctod or  
Othor  T o r t s  Portormod / 

P . g . 3  .f 1-0 



LOG 
OF 

BOREHOLE 

Locat lon 

C o o r d l n r  t o s  

Tota l  Dopth 

Drilling Company 

0.10 Drl l lod 

Drll l lng Yothod 

B o r o h o l o /  W 0 1 1  N o .  45-87BR/BH59-87 
Ground S u r f r c o  E lovat lon 

Wator  Lo r01  Encountorod  

Statlc 

D r i l l o r  

Holpor 

Drl l l lng Fluid 

Chockod  B y  
SIto Managor 

CEARP Yanagor  

Commonts 

I 

I 22.0-34.5’ SAMPLE. 
. . Recovered 3.1/2.5’ = 124%. 

SILTY CLAYSTONE: medium light gray 
.-(N 6/0) to yellowish gray (5 y 8/11; silty 

clay becoming more oxidized down-core; 
.,contains dark yellowish orange (10 YR 

6/6) mottling; consolidated; damp. 
“34.5-37.0’ SAMPLE. 
-Recovered 2.3/2.5’ = 92%. 

34.5-34.9’: CLAYEY SILTSTONE! .. medium gray (N 5/0); consolidated; damp. 
34.9-35.3’: CLAYEY SILTSTONE: 

..grayish orange (10 YR 7/4) to dark 
yellowish orange (10 YR 6/6); heavily . . oxidized; clayey silt; consolidated; damp. 
35.3-35.9’; SILTY CLAYSTONE: olive 

=. gray (5 Y 4/1); oxidized; damp. 
35.9-37.0’: CLAYSTONE: moderate 

=’brown (5 YR 4/4) to dark yellowish 
orange (10 YR 6/6); extremely oxidized; 

..clay with a very sharp upper contact; 
contains very dense, concentric iron .’ nodules with a very dark, sugary texture; - unconsolidated; damp. 

, 37.0-39.5’ SAMPLE. 
Recovered 2.2/2.5’ = 90%. 

. 37.0-38.05’: CLAYSTONE: same as 
above; heavily oxidized; containing two - large carbonate pebbles that react with 
HCI; unconsolidated; damp. 
38.05-38.75’: CLAYEY SILTSTONE: 
grayish orange (10 YR 7/4) to dark - yellowish orange (10 YR 6/6); oxidized; 
clayey silt; sharp upper contact with the - clay; consolidated. 



LOG 
OF 

BOREHOLE 

Drllllng Company 

D.10 DrIIIod 

Drilling Mothod 

Loggod By 
G olo sir t 

Boroholo /Wol l  No .  45 -87BRfBH59-87 
Ground Surtaco Elovation 

W a t o r  L o v o l  Encountorod 

8t8tlC 

DrIIIor 

Wolpor 

Dr l l l lng  Fluid 

C h o c k o d  8 y  
Stto Managor 

CEARP Managor 

Commontr  

/ 

38.75-39.50" SILTY CLAYSTONE: .- medium gray (N 5/0); mottled; silty clay; 
oxidized; unconsolidated; damp. - 
39.5-42.0' SAMPLE. . - Recovered 2.5/2.5' = 100%. 
SILTY CLAYSTONE: pale yellowish - -  brown (10 YR 6/2) to grayish orange (10 
YR 7/4); dense; oxidized; silty clay; well .- consolidated; damp. 

'- 42,O-44.5' SAMPLE. 
Recovered 3.0/2.5' = 120%. 

SILTY CLAYSTONE: 
oxidized grayish orange (10 YR 7/4) to 
pale yellowish brown (10 YR 6/2); silty 
clay; consolidated; damp. '- 43.65-44.5': SILTY CLAYSTONE: light 

,- olive gray (5 Y 6/1); very dense silty 
clay; less oxidation; very well 

,- consoldiated. 

.- 42.0-43.65': 

a -  44.5-47.0' SAMPLE. 
Recovered 2.75/2.5' = 110%. - -  SILTY CLAYSTONE: grayish orange (10 
YR 7/4) to pale yellowish brown (10 YR .- 6/2); very dense; oxidized silty clay; very 
well consolidated; damp. . 
47.0-49.5' SAMPLE. 
Recovered 2.0/2.5' = 80%. _ _  47.0-47.4': SILTY CLAYSTONE: same as 
above. -- 47.4-49.5': CLAYEY SILTSTONE: 
grayish orange (10 YR 7/4) to pale 
yellowish brown (10 YR 6/2); oxidized; 
clayey silt; unconsolidated; dry to damp. 

Sampios Col loctod or 
Othor T o r t 8  Por formod / 

I 



LOG 
OF 

BOREHOLE 

- - Locat  ion Boreholo/Wel l  No. h5  87-59 87 
C oordln8 1.8 Ground Surf8co E l e v 8 t l o n  

Total  Depth  W a t e r  L e v e l  Encounterod  

s t a t i c  

Drllllng C o m p r n y  DrI1I.f 

Date  DrIIIod Helper  

Orllllng Mothod Orill lns Fluid 

Logged By 
Geologl r t  

C h e c k o d  B Y  
M 8 n a g O r  

C E A A C  Managor  

Commontr  

S8mPl.8 C o l l o c t o d  or / Other  Toat8 Portormed 
I 

4 9 . 5 - 5 2 . 9 ‘ .  
Recovered 2.75/2.5’ = 110%. 

-SILTY CLAYSTONE: medium gray (N 
,_5/0); very dense silty clay; minor 

oxidation; core wet from sitting 
__overnight. 

- 52.0-54.5’ SAMPLE. 
Recovered 1.7/2.5’ = 68%. - -  CLAYSTONE A N D  SILTSTONE: 
laminated medium dark gray (N  4/0) - -  unoxidized silty clay, down-core to 
grayish orange (10 YR 7/4) oxidized .- clayey silt; consolidated to unconsolidated 
down-core; damp. 

54.5-57.0’ SAMPLE. 
Recovered 3.0/3.5’ = 120%. - SILTY CLAYSTONE: medium dark gray 
(N 4/0) to dark gray (N 3/0); 
homogeneous, unweathered bedrock; 

- -minor  coal fragments; very well -. consolidated; damp. 

_. 57.0-59.5 ’ SAMPLE. 
Recovered 2.0/2.5’ 3: 80%. 

,,SILTY CLAYSTONE: dark gray (N  3/0); 
very dense; slightly silty; with coal frag- - -  ments throughout; very well consoldiated. 

“TOTAL DEPTH WITH PLOPPER: 59.70’ 
ADJUST TOTAL DEPTH: 59.70’ 

HNu background=0.4. 
OVA background=O.O 
Ludlum background 
= 0.0. 
N o  readings above 
background. . 



LOG 
OF 

BOREHOLE 

_. 

-- 

L0c JtiOn 

Coord inotor  

Tota l  Dopth 

/ 

60.0-64.0’ SAMPLE. -- Recovered 3.814.0’ = 95%. 
R Q D  = 3.213.8’ = 84%. 

,,CLAYSTONE: dark gray (N 3/0) with 
some brownish gray (5 YR 411) siltstone _ _  nodules; very thin (<.01’) sandstone--dark 
gray (N 3/0); rounded; clayey; moderate -- sorting; very f ine-grained; homogeneous; 
consolidated; moist to wet. 

_I- 

64.0-68.0’ SAMPLE. 
Recovered 3.6/4.0’ = 90%. 

- - R Q D  = 2.9/3.6’ = 81%. 
CLAYSTONE: same as above; abundant -- organic fragments; trace sand; abundant 
silt; dense; moist to wet. 

68.0-72.0’ SAMPLE. -- Recovered 2.0/4.0’ = 50%. 
R Q D  = 1.7/2.0’ = 85%. -- CLAYSTONE: same as above. 

Drilling Company 

Oat. Dri l lod 

Dril l ing Yothod  

Lommod B Y  
Goologirt  

Boroho lo /Wol i  N O .  45-87BR/BH59-87 
Ground SUrtaCO ElovatlOn 

W a t o r  L o v o i  Entountorod  

Static 

Dr / i lo r  

Ho lpor  

Dr i l l ing  F lu id  

C h o c k o d  By 
s i t0  Managor 

CEARP Managor 

Commontr  

/ / / 

--I 
/t / 

Lltholoslc Borcr ip t ion  

72.0-74.0’ SAMPLE. 

R Q D  = 1.5/2.4’ = 63%. 
Recovered 2.4/2.0’ = 120%. 

CLAYSTONE: same as above. i CLAYSTONE: same as above. 

74.0-78.0’ SAMPLE. 

R Q D  = 0.4/2.1’ = 19%. 
Recovered 2.1/4.0’ = 53%. 

Samplor Colloctod or 
Othor T o r t s  Cortormod / 



L O G  
OF 

BOREHOLE 

Loc a t lo n 

Coord ina  10s 

Tota l  Dopth 

Dril l ing Company 

0.10 Drillod 

DfiitLng Mothod  

Loggod  By 
G 00 lo Q Is t 

Bor.holo/ W o l l  N O .  45-87BR/BH59-87 
Ground Surfaeo Elovat lon 

Wator  Lovol  Encountorod  

Static 

D r l l l o r  

Holpor  

Dr i l l ing  Fluld 

Chockod B y  
Si t0  Managor  

CEARP Managor  

Commonts  

i 
e- / e-.q-/ Lltholoalc  D o s c r l ~ t l o n  

78.0-82.0’ SAMPLE. _ _  Recovered 5.0/4.0’ = 125%. 
RQD = 0/5.0’ = 0%. 

--CLAYSTONE: dark gray (N 3/0); abun- 
dant brownish gray (5 YR 4/1) siltstone -- pebbles; angular; dense; at  81.0’ medium 
dark gray ( N  4/0) very thin sandstone -- laminations; well sorted; rounded; very 
fine-grained; core very broken; abundant -- organic fragments; moist. 

-. 
82.0-86.0’ SAMPLE. .. Recovery 4.0/4.0’ = 100%. 
RQD = 4.0/4.0’ = 100%. _ _  82.0-84.0’: SANDY CLAYSTONE: dark 
gray (N  3/0); fine- to medium-grained; -- rounded; quartzose sand; well sorted; 
abundant organics; moist. -- 84.0-86.0’: CLAYSTONE: dark gray (N  
3/0); gradual change; abundant organic - -  fragments; unweathered; homogeneous; 
some sand similar to above; some silt- -- stone; gradational changes to sandy silt- 
stone, siltstone, sandy claystone, and clay- -- 
stone; dense; moist. 

-- 
86.0-90.0’ SAMPLE. 

RQD = 4.0/4.0’ = 100%. -- 86.0-89.5’: CLAYSTONE: same as above. 
89.5-90.0’: SANDSTONE: medium dark -- gray (N 4/0); rounded; fine- to very fine- 
grained; well sorted; clay-rich; organics -- common; consolidated; dense; moist to 
wet. 

Recovered 4.0/4.0’ = 100%. 

t 

Samplor  Co l loctod  or 
Othor T o r t s  ?Orformod / 



LOG 
O F  

BOREHOLE 

LOC8tlOn Boroholo /Wol l  No. 45-87BRDH59-87 
Coord lna  t o 8  Ground Surf8co E lovr t lon  

Total  Dopth Wator  L o v o l  Encountorod 

Drllllng Company 

Oat0 Drl l lod 

Drilling Yothod  

Static 

Dri l lor 

Holpor  

Drl l l lng Fluld 

Loggod  By Chockod  By  
Goologlst Sit. Managor 

CEARP Managor 

Commonts 

+ 

L 

Lithologic  Dost r ip t ion  

90.0-94,O’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 4.0/4.0’ = 100%. 
SANDSTONE: me’dium dark gray (N 
4/0); same as above with very stained 
zone at  93.0’ to 93.5’; FeO stains; light 
brown (5 YR 5/6); from 90.0-93.0’ small 
(50.08’) thick beds of claystone; very 
dense; homogeneous; wet. 

94.0-98.0’ SAMPLE. 
Recovered 2.1 /4.0’ = 53%. 
RQD = 1.7/2.1’ = 81%. 
SANDSTONE: same as above; a t  96.0’ 
have medium-grained sandstone; light 
gray (N 7/0); very stained--light brown (5 
YR 5/6); some Fe Mag minerals; quartzose 
sand; wet. 

98.0- 102.0’ SAMPLE. 
Recovered 3.0/4.0’ = 75%. 
RQD = 1.0/3.0’ = 33%. 
98.0-99.5’: SANDSTONE: medium light 
gray (N 6/0); calcareous cement--reacts 
strongly with HCl; very dense; medium- 
to fine-grained; oxidized in areas; oxi- 
dized zone at  98.0-98.3’; very broken with 
claystone fragments; angular; wet. 

Samplor  C o l l o t t o d  or 
Othor f o r t s  Corformod / 

99.5-100.8’: SANDSTONE: medium light 
gray (N 6/0) with light brown (5 YR 5/6) 
and moderate yellowish brown (10 YR 
5/4) stains; fine- to very fine-grained; 
non-calcareous; FeO stains; moist. 
100.8-101.0’: SILTSTONE: medium light 
gray (N 6/0); trace very fine-grained 
sand; homogeneous; moist. 



L O G  
OF 

BOREHOLE 

Locat ion Boroholo /Wol l  N o .  45-87BR/BH59-87 
Coordina tor  Ground Surfaco Elovation 

Total  Dopth  W ator  L o v o l  Encountorod 

Static 

Drilling Company Drl l lor 

Data Dri l lod Holpor 

Dril l ing Mothod Dri l l ing Fluid 

Loggod  By  
Goologl r t  

Chockod  B y  
Si t0  Managor  

CEARP Managor  

Commontr  

i 

G 

Lithologic Dorcr ip t ion  Y 
102.0-106.0’ SAMPLE. 
Recovered 4.0/4.0’ = 100%. 
RQD = 4.0/4.0’ = 100%. 
102.0- 103.0’: SANDY SILTSTONE: same 
as above; more silt; moist. 
103.0-106.0’: SILTSTONE: medium light 
gray (N 6/0); alternating beds of sand- 
stone, siltstone and claystone; sandstone 
layers up to 2“ thick; siltstone and clay- 
stone layers ~ 2 ”  thick; moist. 

106.0- 1 10.0’ SAMPLE. 

R Q D  = 4.0/4.0’ = 100%. 
Recovered 4.0/4.0’ = 100%. 

106.0- 108.0’: SILTSTONE: medium light 
gray (N 6/0); some very fine-grained 
sand; some clay; some organics; moist. 
108.0- 1 10.0’: SANDY SILTSTONE: 
medium light gray (N 6/0); f ine-  to 
medium-grained sand; rounded; well 
sorted; dense; some clay; moist. 

1 10.0- 1 12.0’ SAMPLE:. 
Recovered 2.0/2.0’ = 100%. 
R Q D  = 2.0/2.0’ = 100%. 
SANDY SILTSTONE medium light gray 
(N 6/0); homogeneous; some very fine- 
grained sand; some clay; consolidated; 
moist. 

Samplor  Co l loctod  or 
Othor t o r t s  Por formod / 

TOTAL DEPTH: 112.00’ 

P a g e  1U O f  lU 



W E L L  
COMPLETION 
IN F O R  MA TlON 

~ 0 c a t i . n  R o c k y  F l a t s  P l a n t :  881 H i l l s i d e  Area W o l l  NO. 45-87BR 
C0ordlnat.s N 35325.48 E 22340.05 ~ i o v a t ~ o n :  Oround Surface 5949.42'  
T o t a l  0 0 8 t h :  We11 101.30' T O P  of  C a s i n g  5951.00'  

Ioroholo  112*oo' 

Scroon matorir10.010" w i r e  wrap 316 TFJ 
0.10 I r a t a l l o C  -her 16.  1987 

surface Caalrs  01amotor 5"  ID 
ApprOV.4  B Y  

s a i n l e s s  steel 
l ~ @ t a I l ~ d  By  J .B*  Bergman $11. I...*.# 

O O O I O S I S ~  

f-mt0C.c- 
~ ~ ~ ~ . ~ t ~  S u r f a c e  c a s i n g  set t o  58.77' by J. Bannon on October 7 ,  1987 

I: iltor Mator id :  - 
3 2 / 4 2  S i l i c a  Sa  

I) a c  k f  111 Y i t  orlal: 3/8" Volc lav  Bentoni te  P e l l e t s  



I 
1 
8 

I 
I 

c 
W 
W 
E 
(Ib 

4 
c 
U 
P 
t- 
(Ib 
W 
c 

W 
Y 
0 
4 
P 

a 

.. 
b 

C 
4) 

CI 

E 
E 
0 
0 

- 
CI 
CI 
CI 

C 



PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

\ ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G . S . ) :  60.55 - 70.20 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

Q L 

2(PI)(L)(H) R 
LN( - - )  K = ----__--___- 

1ST P1/3 TEST 

TEST ABORTED 

P2/3 TEST 
Q = INJECTION RATE = .00044889 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 65.38 + 6.80 + 11.50 1: 2.31 = 98.74 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000003044 FT/MIN 
K = .00000015 CM/SEC 

2ND P1/3 TEST 
Q = INJECTION RATE = .00582115 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 65.38 + 10.82 t .OO 1: 2.31 = 76.19 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000051153 FT/MIN 
K = .00000260 CM/SEC 



PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

R.OCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 79.85 - 89.50 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

Q L 

Z(PI)(L)(H) R 
K = _---___--___ LN( - - )  

1ST P1/3 TEST 
Q = INJECTION RATE = .00001448 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 

HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 
TEST INTERVAL rs ABOVE WATER TABLE 

+ GAGE PRESSURE (IN FEET) 
= g4.68 + 10.00 + .OO 1: 2.31 = 94.68 

R = BOREHOLE RADIUS = .17 FEET 

IC = HYDRAULIC CONDUCTIVITY = ,0000000102 FT/MIN 
K = ,00000001 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00005792 (FEET3/MIN) 
L LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL + GAGE HEIGHT 

+ GAGE PRESSURE (IN FEET) 
= 84.68 + 6.80 + 16.00 1: 2.31 = 128.43 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000302 FT/MIN 
K = .00000002 CM/SEC 

2ND P1/3 TEST 

TEST ABORTED 



PACKER TEST ANALYSIS 
WELL NO. 45-87BR 

ROCKY FLATS PLANT; 881 HILLSIDE JOB NO. 2029-17-02 
DATE TESTED: 10/16/87 BY: J.B. BERGMAN 

TEST INTERVAL (FEET BELOW G.S.): 70.20 - 79.85 
MATERIAL TESTED: ARAPAHOE CLAYSTONE 
DEPTH TO WATER (FEET BELOW G.S.): 89.12 

1ST P1/3 TEST 
Q = INJECTION RATE = .00005792 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 75.02 + 12.10  + .OO X 2 . 3 1  = 87.12 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = .0000000445 FT/MIN 
K = .00000002 CM/SEC 

P2/3 TEST 
Q = INJECTION RATE = .00293954 (FEET3/MIN) 
L = LENGTH OF TEST INTERVAL = 9.65 FEET 
TEST INTERVAL IS ABOVE WATER TABLE 
HEAD = DEPTH OF CENTER OF INTERVAL t GAGE HEIGHT 

t GAGE PRESSURE (IN FEET) 
= 75.02 + 6.80 + 13.70 d 2.31 = 113.47 

R = BOREHOLE RADIUS = .17 FEET 

K = HYDRAULIC CONDUCTIVITY = ,0000017345 FT/MIN 
K = .00000088 CM/SEC 

2ND P1/3 TEST 
TEST ABORTED 



02/22/88 
R c a Y  FLATS PLANT 

WATER LEVEL DATA SUMMARY 

4587 07/07/87 5949.42 5951.00 1.58 
11/11/87 5949.42 5951.00 1.58 
12/21/87 5949.42 5951.00 1.58 
01/11/88 5949.42 5951.00 1.58 
02/04/88 5949.42 5951.00 1.58 

SI BASE 
BELOW 
Toc ------ 
102 a 63 
102 63 
102.63 
102.63 
102.63 

91.04 
91 .oo 
91.40 
91.10 
90.70 

5859.96 
5860.00 
5859.60 
5859.90 
5860.30 



INDEX OF DATA 

Boring No.: 47-87 

Completed as well? Yes 

Data in F i k  

x Log of Borehole 

x Well Construction Summaries 

- 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH 1,1988 APPENDIX E 



I 
I 
I 
I 
I 
I 
I 
1 
I 
1 
I 
1 
I 
I 
I 
I 
1 
I 
1 

LOG 
OF 

BOREHOLE 

L O C 8 t i O n  Rocky Flats Plant; 881 Hillside Area B O ~ O ~ O I O / W O I I  NO. 47-87 
Coordlnator  N ’34797.h8 E 21789.41 Ground SUrtaCo Elovation 5882.72 ‘  
Tota l  Dopth 7 7  .ool W a t o r  L o v o l  Encountorod None 

St8tlC 5875, l a v  7/4/88 
Drilling Company Bov les B r o s .  DfIIIor T *  Hiah 
08to  Dril lod September 30 & October 1, 1987 
Drilllng Mothod J I o l l o  w Stem Auger Dri l l lng  Fluld &no 

LoQ9.d BY J .L .  Bannon C h o c k o d  B y  

H0lp.r B -  Keeney 

Goologi r t  8ltO M8n8QOf 

CEARP Y8n.g.r 

Commontr 

TOPSOIL 

0.0-2.0’ SAMPLE. 
Recovered 1.2/2.0’ = 60%. 

-TOPSOIL: olive black (5 Y 2/1) grading 
down to moderate brown (5 YR 3/4); - moderately sorted; sandy clay with sub- 
angular quartzite and subrounded quartz - pebbles; roots and grass a t  top; consoli- 
dated; damp. 

COLLUVIUM DISTURBED1 

2.0-4.0’ SAMPLE. - Recovered 1.9/2.0’ = 95%. 
CLAY AND GRAVEL: dark yellowish 
brown (10 YR 4/2) dense clay with minor 
fine-grained sand and very small pebbles; 
lower 0.4’ subangular to rounded rose 
quartz and  quartzite in clay matrix; no 
HCI reactions a t  top to moderate a t  base; 
consolidated: d a m n  

Recovered 0.4/3.0’ = 13%. 
SANDY CLAY: poorly sorted; caliche; 
sandy clay; oxidized with few very small 
caliche-coated pebbles; strong HCl reac- 
tion; moderately consolidated; damp. 

Samplor  Col loctod or 
T o r t s  Cor formod 

HNu background=0.2 
OVA background=l.O 

No readings over 
background on 
cuttings, well head, 
breathing zone, and 
core. 
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L O G  
O F  

BOREHOLE 

Location 

Coordinator 
Total  Dopth 

DrllllnQ Company 

0.10 Drlllod 

Drllling Mothod 

Loggod By 
G.OlOgi8t 

- Boroholo/WoII  No. 
Ground Surlaco Elovatlon 

Wator  Lovot Encountorod 

Statlc 

Dr l l lor  

Holpor  

Dri l l ing Fluld 

Chocked BY 
Sit. Managor 

CEACIP Yanagor  

Commonts 

Sample8 Co l lo t tod  or / Othor T o r t s  Por formod 

I 

SANDY CLAYSTONE: yellowish gray (5 - -  
Y 7/2) to light brown (5 YR 5/6) oxi- ... dized mottled; sandy clay with caliche 
and one large subangular quartzite cobble -.. (from above); very strong HC1 reaction; 
consolidated; damp. .. 
9.5-1 2.0’ SAMPLE. 

- =  Recovered 2.65/2.5’ = 106%. 
CLAYSTONE AND SANDSTONE: yel- 
lowish gray (5 Y 7/2) with abundant dark 
yellowish orange (10 YR 6/6) oxidized 
mottling; sandy clay grading down to 
clayey sand; very fine-grained sand; well 
sorted; caliche; no pebbles; weak to no 
HCl reaction on sand and clay, strong on 
caliche; moderately consolidated; damp. 

- -  

12.0-14.5’ SAMPLE. 
Recovered 2.9/2.5’ = 116%. 
CLAYEY SANDSTONE: dark yellowish 
orange (10 YR 6/6) with minor yellowish 
gray (5 Y 7/2); heavily oxidized; well 
sorted; caliche; very fine-grained sand; 
strong HC1 reaction on caliche, weak on 
remaining core; moderately consolidated; 
damp. 

N o  readings over 
background on core. 



LOG 
OF 

BOREHOLE 

L o t a t l o n  Boroholo/Wol l  N O .  4 7-8 7 
C o o r d l n 8  t o r  G r o u n d  S u r f a t .  E l o v a t i o n  

T o t a l  D ~ p t h  W a t o r  L o v o l  E n c o u n t o r o d  

s t a t i t  

Drilling C o m p a n y  DrIIIor 

D8tO Dril lod H o l p o r  

Drll l ing Mothod Dr i l l lng  F lu id  

L o g g o d  B y  
G o o l o g i r t  

C h o c k o d  By 
8 i t o  Y a n a g o r  

C E A R P  Y a n a g o r  

C o m m o n t r  

/ 
L i t h o l o g i c  D o r e r i p t i o n  

I 

+ 

’ 14.5-1 7.0’ SAMPLE. 
Recovered 2.512.5’ = 100%. 

* SANDY CLAYSTONE: pale yellowish 
brown (10 YR 6/2) to moderate yellowish - brown (10 YR 5/4); well sorted; very 
fine-grained sandy clay with small, dark 

’ organic fragments; weak HC1 reaction; 
consolidated; damp. 

17.0- 19.5’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 

, SANDY CLAYSTONE: pale yellowish 
brown (10 YR 6/2) with dark yellowish 
brown (10 YR 4/2) oxidation; very minor 
caliche; consolidated; damp. 

19.5-22.0’ SAMPLE. - Recovered 2.75/2.5’ = 110%. 

, STONE: dark yellowish orange (10 YR 
6/6); completely oxidized; well sorted; 

’ very fine-grained clayey sand; consoli- 
dated; damp. 

STONE: pale yellowish brown (10 YR 
6/2); mottled sandy clay with very minor 
caliche; consolidated; damp. 

19.50-20.45’: SANDSTONE AND CLAY- 

’ 20.45-22.0’: SANDSTONE AND CLAY- 

’ 

, TOTAL DEPTH: 22.00’ 

S a m p l o r  C o l l o c t o d  or 
Othor  t o r t s  Corformod / 

Pag. 3 e t  3 



WELL 
COMPLETION 
INFORMATION 

I 
I 

1 
I 
I 
I 

Rocky F l a t s  P l a n t ;  881 H i l l s i d e  Area 

Coordinator N 34797.68' E 71789-bL 
T o t a l  Dopth :  W e l l  7.50'  

W ~ l l  N O .  47-87 
Eloration: Ground S u r f a t .  5887.77' 

t o p  of C I S I ~ ~  5884.83' 

I -  

n t o r i t  

Flltor Y8t.r)rl: - 
32/42  S i l i c a  Sa 

T 

fl' 
I -  

3.50'  



02/22/88 
RM;xy FLATS PLANT 

WATER LEVEL DATA SUMMARY 

4787 11/10/87 5882.72 5884.83 2.11 
12/16/87 5882.72 5884.83 2.11 
01/09/88 5882.72 5884.83 2.11 
02/04/88 5882.72 5884.83 2.11 

9.36 
9.36 
9.36 
9.36 

8.60 
-1.00 
-1.00 
9.65 

5876.23 
DRY 
DRY 
5875 18 



INDEX OF DATA 

Boring No.: 48 - 87 

Completed as well? Yes 

Data in Fih 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 
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L O G  
OF 

BOREHOLE t 

I 
J 

a Locatlon Rocky Flats  P l a n t :  881 H i l l s i d e  Area B ~ ~ ~ ~ ~ ~ ~ / ~ ~ ~ ~  No. 48-87 

Coordlnatos N 34844.28 E 21578.31 Ground S u r t a c o  Elovrt lon 5909.94’ 
Total  Dopth 16.70’  ato or L O V O I  Entountorod  None 

S t r t lc  5905 - 60’ 7. I 4  /88 

Drllllng Company ~ r i i l o r  S .  Bradf  i e l d  
D.1. Dl i i lod October 2 & 5. 1987 Holpor  Mesa 
Drilling Mothod w o w  Stem Auaer  Drilling Fluld None 
Logged BY R.T. T r e a t  C h o t k o d  By 

GOOlOgl8t t i t o  Managor 

CEARP Yana9.r 

Commontr 

/ f f / 
$8mplO8 Co l loctod  or 

Othor TO8t8 Portormod / 
I/ I TOPSOIL 

Recovered 1.4/2.0’ = 70%. 
0.0-0.3’: TOPSOIL: grayish brown (5 YR 
3/2); silty sands; clayey. 

COLLUVIUM 

0.3-1.4’: CLAY AND GRAVEL: dusky 
yellowish brown (10 YR 2/2) to moderate 
brown (5 YR 3/4); low plastic; slightly 
sandy with gravels up to 3.5 mm and few 
scattered cobbles; angular and subangular; 
moderately cemented; light moist. 

2.0-4.0’ SAMPLE. 
Recovered 0.9512.0’ = 48%. 

_ _ _ _  2.0-3.8’: SAND AND GRAVEL: grayish - -  
brown (5 YR 3/2); clayey; with medium- 
and coarse-grained sands of 1.0-0.50 up to 
0.0 to 0.50 gravel range 0.75 mm up to 
5.5 mm with some scattered cobbles; mod- 
erately cemented; well sorted; angular 
and subangular; light moist. 
3.8-4.0’: CLAY: medium light gray (N 
6/0) to pale yellowish brown (10 YR 6/2); 
medium plastic; moderately cemented; 
slightly sandy; f he-grained; poorly 
sorted; slightly calcareous; moist. 

4.0-6.0’ SAMPLE. t t t  Recovered 2.0/2.0’ = 100%. 
CLAY: medium light gray (N 6/0) to 
grayish orange (IO YR 7/4); massive; 
moderately calcareous; blocky; medium 
plastic; moist. 

HNu background=0.6 
OVA background=0.2 
No Ludlum readings 
taken. 

No readings over 
background on core, 
in breathing zone, or 
a t  head space with 
hollow stem auger set 
a t  8.0’’ 10.0’’ and 
14.7’. 



LOG 
OF 

BOREHOLE 

Locat ion Boroholo/Woll  No. - 
C o o r  dlna tor Ground SUrf8CO Elovat ion 

Total  Depth Wator  Lovo l  Encountorod  

Drilling Company Drll lor 

D8tO Drll lod Holpor 

Drll l lng Mothod Drll l ing Fluid 

8 18 t IC 

CEARP Managor 

Commonts 

/ / 
L l t h o l o g l t  Do8tr lpt lon 

1 

6.0-8.0’ SAMPLE. 
Recovcred 2.0/2.0’ = 100Yo. 
CLAY: light brown (5 YR 5/6); very cal- 
careous; medium plastic; scattered suban- 
gular and subrounded gravels; slightly 
sandy; moist. 

8.0- 10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
8.0-9.8’: CLAY: light brown (5 YR 5/6); 
scattered gravels; low to medium plastic; 
calcareous streaked; massive; moist. 

ARAPAHOE FORMATION 

9.8- 10.0’: WEATHERED CLAYSTONE: 
.. 
-- medium dark gray (N 4/0); medium plas- 
. tic; blocky; oxide (Fe) stained; moist. 

10.0- 12.0’ SAMPLE. -- Recovered 2.0/2.0’ = 100%. 

medium dark gray (N 4/0); slightly sandy,  -- to very sandy; fine-grained; medium to 
low plastic; blocky; slightly calcareous -- streaked; moist. 

=. pale yellowish brown (10 YR 6/2) to a 
light gray (N 7/0); fine-grained sand (2.0- 
1.50); rounded and  subrounded; weakly 
cemented; severely oxide (Fe) stained; 
slightly calcareous; massive; moist. 

.I. 10.0-1 1.5’: WEATHERED CLAYSTONE: 

i 

1 1.5-12.0’: WEATHERED SANDSTONE: 

-- 

Samples Col loctod  or 
Othor  T o r t 8  Cor formod / 



W E L L  
COMPLETION 
INFORMATION 

around Surfs.( 

8urfa.o 8081 
Yateriak 

P o r t l a n d  Type 1 

*a 0 n t orit. 

3.00'  



s 
I 
1 
I 
I 
I 

02/22/88 
ROCKY FLATS PLANT 

WATER LEvE;L DATA SUMMARY 

SI BASE WATER WA"t 
WELL G. S. Toc STICK BELOW DEPTH SURFACE 
NUMBER DATE ELEVATION ELEVATION UP Toc B m  Toc ELEVATION 

4887 11/10/87 5909.94 5911.53 1.59 11.64 7.80 5903.73 
12/16/87 5909.94 5911.53 1.59 11.64 7.60 5903.93 
01/08/88 5909.94 5911.53 1.59 11.64 9.60 5901.93 
02/04/88 5909.94 5911.53 1.59 11.64 5.93 5905.60 



LOG  
O F  

BOREHOLE 

.t, 

Lo c at  io  I1 

Coordina 10s 

Tota l  Dopth 

Drilling Company 

Dato Drl l lod 

Dril l lng Mothod 

Loggod  By 
Goo log i r t  

- Boroho lo /Wo l l  N o .  

Ground S u r t r c o  E levat ion 

W a t e r  L o v o l  Encounte red  

S ta t ic  

Dr i l lor  

Helpor  

Dr i l l ing  F lu id  

C h o c k e d  By 
Sit. Managor 

C E A R P  Managor 

Commontr  

/ 
Lithologic  Doscr ipt ion -, 

ii 
12.0- 14.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED SANDSTONE: pale yel- 
lowish brown (10 YR 6/2); clayey; fine- 
grained (2.0- 1.50); weakly cemented; mod- 
erately oxide stained; moist. 

14.0- 14.7’ SAMPLE. 
Recovered 0.7/0.7’ = 100%. 
WEATHERED SANDSTONE: 
above. 

TOTAL DEPTH: 14.70’ i same as 

Samplos Col loctod or  
Other T o r t s  Portormod / 

Page 3 o f  3 
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LOG 
OF 

BOREHOLE 

-- 
a- 

a. 

.. 
-- 

-- 

.. 

L o c a t i o n  Bprkv a t s  P m r  881 H i  ‘1 l s ide  Area B o r o h o l o / ~ ~ l l  N O .  

C o o r d l n r t o r  N 75nnlr.5lr E D 1  .h9 G r o u n d  S u r f a c o  E levat ion 5912.68’  

Tota l  0 0 p t h  W a t o r  L o v o l  E n c o u n t o r o d  

49-87 

in-nnl 
S t r t l c  3 9 0  8 . 4 2 ‘  2/4/88 

Drilling Company Bovl P.S Bros Dr l l l o r  S .  B r a d f i e l d  
D a t o  Dril lod O c t o b e r  1. 1987 Holpor  P. Mesa 
Drilling Mothod w w  Stem w r  D r i l l i n g  F lu id  None 

C h o c k o d  By  . LO9g.d % y  L T  T r P a t  
Goologir t  811. Y a n a ~ o r  

C E A R P  Managor  

CLAYEY SANDS AND GRAVELS: mod- 
* -  erate yellowish brown (10 YR 5/4) to 

poorly sorted, fine- to coarse-grained 

and subangular gravels up to 2.5 mm with 

moist. 

.. 
- .. dark yellowish orange (10 YR 6/6); 

b sands (2.0-1.50 up to 0.5-0.00); angular 

._ scattered cobbles; weakly cemented; light - 
. 

4.0-7.0’ SAMPLE. -- --  Recovered 0.45/3.0’ = 15%. 
4.0-4.5’: CLAY: moderate brown (5 YR -- 4/4); sandy with small size gravels; 
medium- and  coarse-grained sands (1.5- 
1.00 up to 0.5-0.00); subangular and sub- 
rounded gravels range from 0.25 mm up - -  to 1.5 mm; moderately cemented; well 
sorted; low plastic; moist. 

-- 
- a- 

- 

Commonts  

L i t h o l o ~ i c  D . s t r l p t l o n  

TOPSOIL 

S i m p l o r  C o l l o e t o d  or 
Othor T o r t 8  ? o r f o r m o d  / 

Recovered 1.5/1.8’ = 83%. 
0.0-0.25’: TOPSOIL: silty clay. 

COLLUVIUM 

0.25-1.5’: CLAY: grayish brown (5 YR 
3/2) to dusky brown (5 YR 2/2); sandy 
with gravel; moderately cemented; low 
plastic; subrounded and subangular 
gravels range from 0.5 mm up to cobble 
size; poorly sorted, medium-grained sands 
(1.5- 1.00); light moist. 

_---  
~ ~ ~ $ $ x f l  Hole measured a t  2.0’; readjust depth. 

_ _ _ _  

2.0-4.0’ SAMPLE. 
Recovered 0.75/2.0’ = 38%. 

HNu background=0.6 
OVA background=O.O 
N o  Ludlum readings 
taken. 

No readings over 
background on core. 



1 
I 

4 

-. 
‘I- 

*. 

-- 
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e -  

LOG 
O F  

BOREHOLE 

Locatlon B o r o h o l o / W o l l  No. 49-87 
Coordln8tor  Ground Surtaco Elovat ion 

Tota l  D o p t h  W a t o r  Lovol  Encountorod  

s t a t i c  

Drllllng Company Drli lor 

Dato Drlllod Hoipor 

Orllllng Mothod Drl l l ing Fluld 

Loggod By C h o c k o d  B Y  
GOOlOgl8t SI to  Managor 

CEARP M8n8g.r 

Commontr 

/ 
Lithologic  Dorcr lpt lon 

I I 

7.0-9.0’ SAMPLE. 
Recovered 0.0/2.0’ = 0%. 
CLAYSTONE: cuttings indicate weath- 
ered claystone. 

9.0- 10.0’ SAMPLE. 
Recovered 1 .O/ 1.0’ = 100%. 
CLAYSTONE: medium gray ( N  5/0); Fe 
stained; calcium streaks noted; blocky; 

‘IC medium plastic; moderately cemented; 
massive; weathered; moist. 

TOTAL DEPTH: 10.00’ 

-- 

- 

-- 
-- 

+ ARAPAHOE FORMATION 

4.5-7.0’: No recovery: cuttings indicate 
CLAYSTONE: grayish brown (5 YR 3/21; 
massive; medium plastic; blocky; slightly 
to moderately oxide stained; weathered; 
moist. t 



I 
I 

WELL 
COMPLETION 
INFORMATION 

.. ' 

I 

E Filter N 8 t O r k k  - 
32/42 S i l i c a  Sa 

I 
f 1.80' 

onite P e l l e t s  2 3 1811 Vnlrlnv Rent 
B 8 C k f Ill N 8 tor  181: 



I 
I 
c 
I 
1 
c 
8 

02/22/88 
RIx;xy FLATS PLANT 

WATW, LEVEL DATA SUMMARY 

WELL G. S. Mc STICK 
MJMBER DATE ELEVATION ELEVATION UP 

4987 11/10/87 5912.68 5914.48 1.80 
12/16/87 5912.68 5914.48 1.80 
01/08/88 5912.68 5914.48 1.80 
02/04/88 5912.68 5914.48 1.80 

6.55 
6.55 
6.55 
6.55 

5.40 
5.60 
6.00 
6.06 

5909.08 
5908 88 
5908.48 
5908.42 
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Boring No.: 50-87 

Completed as well? Yes 

Data in Filc; 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 
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LOG 
O F  

BOREHOLE 

Local lon Rnrkv P l a t s  P l a n t .  FIR1 H i l l s i d e  Area Boroholo /Wol l  No.  50-87 
Coordlnator  35113.80 l? 33333.15 Ground Surfaco E lovr t lon  5911.31’ 

Tota l  Dopth W a t o r  L o v o l  Encountorod 

Drilling Company Bovles B r o s .  Dri l lor  T .  Hiph 
0.10 DriIIod Octobpr 1 - 7 .  1987 

Drilling Yothod Hollow Stem Auger Drl l l lng  F lu id  

77.01)’ 

stat ic  

Holpor  B .  K ~ W V  

Lo99.d BY J . L .  Bannon 
Goologl8t 

C h o c k e d  B y  - 
Slto  Yanagor  

C E A R C  Yanagor  

Commonts 

f 

I 

Lp 

L i  

20 

c.. .’.. *.. 

0.0-1.55’: TOPSOIL: moderate brown (5 
YR 3/4); sand and gravel; poorly sorted; 
very fine- to medium-grained clayey sand 
with abundant subangular to subrounded 

caliche; roots and grass in upper 0.2’; un- 
consolidated to moderately consolidated; 
dry a t  top to damp down-core. 

COLLUVIUM 

1.55-1.7’: CLAY: dark yellowish brown 

Recovered 1.7/2.0’ = 85%. 

1 quartzite, quartz, and schist pebbles; no 

I 

I 

I 

I 

consolidated; strong HC1 reaction; damp. 

1, 

I 

(10 YR 4/2); dense clay; consolidated; 
damp. 

2.0-4.0’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
2.0-3.37’: SANDY CLAY: pale yellowish 
brown (10 YR 6/2); dense; homogeneous 
clay with minor caliche and oxidation: 
consolidated; moderatae HCl reaction: 
damp. 
3.37-3.7’: SANDY C L A Y  dusky yellow 
(5 Y 6/4); well sorted with more caliche: 

4.0- 7.0’ SAMPLE. 
Recovered 3.1/3.0’ = 103%. 

>SANDY CLAY: dusky yellow (5 Y 6/4) 
homogeneous; rare very small quartzit) 
pebbles; heavy caliche; consolidated; brit 
tle; strong HCl reaction; damp. 

Sampler Col loctod or 
Othor To8ts  Por formod / 

HNu background=0.2 
OVA background= 1 .O 

- 2.0’: Reading on core 
(background): HNu 
= 0.2 (0.2); OVA = 5.2 
(1.0) on core. HNu = 
0.6 (0.2); OVA = 6.0 
(1.2) a t  well head. 
No readings over 
background in  
breathing zone and 
cuttings. 

- 4.0’: HNu = 0.2 (0.2); 
OVA = 4.4 (1.0) on 
core. 

Pago 1 of  4 



LOG 
O F  

BOREHOLE 

Locat ion  B o r o h o l o / W o l l  No.  50-87 
CoordlnatoS Ground Sur faco  E lovat ion 

Tota l  Dopth W a t o r  L o v o l  Encountorod  

Drllllng Company Drll lor 

D8tO Dril lod Holpor 

Drllllng Yothod  Drll l lng F lu id  

Stat l c  

Loggod By  
Goologlr t  

C h o c k o d  B y  
Sl to  Yaaagor 

C E A R P  Ymnagor 

Commontr  

f / / 
P O  Ll thologlc  Dorcr lp t lon  

7.0-9.5’ SAMPLE, 
Recovered 2.6/2.5’ = 104%. 
SANDY CLAY: dark yellowish orange 
(10 YR 6/6); few subangular to sub- 

1 rounded quartz and quartzite pebbles; 
caliche; well consolidated; strong HCl re- 
action; damp. 

;.-=...= 
P?..W?3 

/ ,+ SANDY CLAY: moderate yellowish 

I I 
grained; some subangular to subrounded 
small quartz and quartzite pebbles; 
caliche staining; well consolidated; strong 
HCl reaction on caliche; damp. 

_I 

12.0- 14.5’ SAMPLE. 
Recovered 2.3/2.5’ = 92%. 
12.0-13.2’: SAND AND CLAY: grayish 
orange (10 YR 7/4) to dark yellowish or- 

.. ange (10 YR 6/6); sandy clay (upper 0.3’) 
to clayey; very fine-grained sand with - -  rare very small quartz pebbles; heavy 
caliche staining, becomes more oxidized _ _  down-core; consolidated; strong HCl reac- 
tion on caliche; damp. 

ARAPAHOE FORMATION .. 
13.2-14.5’: SANDSTONE AND CLAY- 

-‘STONE: 

-- 
-- 

dark yellowish orange (10 YR 
6 / 6 )  to moderate brown (5 YR 4/4); con- 
tains extremely oxidized hematite stain- 
ing and nodules; clayey; well sorted; very 
fine-grained sand; moderately consoli- 

Samplor  Co l loc tod  or / Othor T o r t 8  ?or fo rmod  

eLil: HNu = 0.2 (0.2); 
OVA = 2.0 (1.0) on 
core. 

12.01: No readings 
above background on 
core, breathing zone, 
and well head. 

14.51: No readings 
above background at  
well head, breathing 
zone, and core. 



LOG 
OF 

BOREHOLE 

L o c a t i o n  Boroholo/Wol l  No. - 
Coordlnater  Ground S u r f 8 c o  E l o v 8 t i o n  

T o t a l  Dopth W a t o r  Lovol  E n c o u n t e r o d  

Drllllng Company DrIIIor 

D a t e  Drll lod H o l p o r  

Drll l lng Method Dr i l l ing  F lu id  

Logged By C h o c k o d  B Y  

S t r t l c  

Goologlr t  SIto Manager 

C E A R P  Yanagor 

Comments  

Srnp lor  C o l l o c t o d  or 
O t h o r  T o r t 8  Portormod / 

14.5-17.0’ SAMPLE. 
Recovered 2.2/2.5’ = 88%. 
14.5-15.1’: CLAYEY SANDSTONE: dark 
yellowish orange (10 YR 6/6) to moderate 
brown (5 YR 4/4); oxidized clayey sand 
with hematite nodules and minor caliche; 
unconsolidated; strong HC1 reaction on 
caliche; damp. 
15.1-15.6’: CLAYEY SANDSTONE: light 
brown (5 YR 6/4); well sorted; clayey, 
very f ine-grained sand; abundant caliche; 
unconsolidated; very strong HCl reaction; 
damp. 
15.6-16.7’: CLAYEY SANDSTONE: gray- 
ish orange (10 YR 7/4) to dark yellowish 
orange (10 YR 6/6); well sorted; friable; 
clayey, very f ine-grained sand; consoli- 
dated; no HCl reaction; damp. 

17.0- 19.5’ SAMPLE. 
Recovered 1.9/2.5’ = 76%. 
CLAYEY SANDSTONE: grayish orange 
(10 YR 7/4) to dark yellowish orange (10 
YR 6/6); well sorted; clayey; very fine- 
grained sand; no pebbles; unconsolidated; 
damp. 

19.5-22.0’ SAMPLE. 
Recovered 2.05/2.5’ = 82%. 
CLAYEY SANDSTONE: same as above: 
thin lamina visible in lower 0.7’; 
unconsolidated; damp. 

-* 17.0’’ No readings 
above background on 
core. 

)9.5’: No readings 
above background at  
well head, breathing 
zone, and core. 

24.51: No readings 
above background on 
core. 



Locat lon 

Coord lnator  

t o t a l  Dopth 

Drilling Company 

0.10 Drlllod 

Drll l lng I lothod 

L O G  
OF 

BOREHOLE 

Loggod B y  
Goologlst 

Boroholo/Wot1 No .  5fI - 87 

Ground Surtaco Elovation 

W a t o r  L o v o l  Entountorod  

static 

Dr l l l o r  

H.1p.r 

Drilling Fluid 

C E A R P  Managor  

Commonts 

/ 
Ll tho log lc  Dost r lp t ion  

+ 22.0-24.5' SAMPLE. - -  Recovered 2.5/2.5' = 100%. 
SANDSTONE A N D  CLAYSTONE: lami- 
nated dark yellowish orange (10 YR 6/6) 

--sand and pale yellowish brown (10 YR 
. ,6/2) sandy clay with hematite stained 

leaf impressions; unconsolidated; damp. 
-. 

24.5-2 7.0' SAMPLE. -. Recovered 2.8/2.5' = 112%. 

- =  as above with more clay and silt. 
SANDSTONE A N D  CLAYSTONE: same 

TOTAL DEPTH: 26.00' 

SamPl.8 Co l loctod  or 
Othor t o r t 8  Portormod / 

Pa90 4 of 4 



WELL 
COMPLETION 
INFORMATION 

8 

Locat ion  Rocky Flats P l a n t :  8 8 1  H i l l s i d e  Area W o l l  No. 50-87 

Eiovation: Ground  Surlato  5931.71'  Coord lnatos  N 35333.8n F 27777.15 
T o t a l  D o p t h :  W e l l  13 -70 '  t o p  of  Casing 5935 .05' 

f o r m a t t o r  of C o m p ~ o t i o r  Colluvium 
Cas lns  Yator la l  Sch 5 ,  Type 316 TFJ s t a i n l e s s  Stvislrs ~ i a r o t o r  

B o r o h o l ~  36.00' 

2" ID 
11 . ?1h TFJ Surfaeo Car l re  0iamot.r 5" ID 

Oat. Ir8taMOd October 7. 19 
Ir.taII.4 B Y  J*L. B? 

Commont8  

a l to  Wanamor 

R.(wt 0t.Cta 
OOlOSi~t  

surface Seal- 

P o r t r a n d  Type I 
cement 

tor I. I: 

Srrfaco 

L m t h  (ft.1 

rt orit0 

I 
Boroh 
t o t a l  
ttt.1 



02/22/88 
FmcKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5087 11/10/87 5933.21 5935.05 1.84 15.34 11.50 5923.55 
12/16/87 5933.21 5935.05 1.84 15.34 11.10 5923.95 
01/08/88 5933.21 5935.05 1.84 15.34 -1.00 DRY 
02/04/88 5933.21 5935.05 1.84 15.34 -1.00 DRY 
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LOG 
O F  

BOREHOLE 

I 
I 
II 

8 
tr 
I 
1 

Locatlon Rockv F l a t s  P l a n t ;  8 8 1  H i l l s i d e  Area 
Coordlnatos N 35120.00  E 20738.10  
Total Dopth 18.00’ 

Drllling Company Boyles Bros. 
0.10 Drilled October 2 1 ,  1987 
Drilling ~ o t h o d  Hollow Stem Auger 

L0gg.d BY R T T r e  a t  
Goologlst 

Boroholo /Wol l  No. 51-87/BH62-87 
Ground Surlaco Eiovation 5963.30’  
Wator  Lovo l  Encountorod 1 2 - 0 0 ’  

~ r 1 1 1 . r  S .  B r a d f i e l d  

Holpor  p -  Mesa 
Dril l ing Fluld No ne 

Chockod by - 

Static 5 9 4 8 . 7 6 ’  2 / 4 / 8 8  

Sit. Yanagor 

CEARP Managor  

Commont8 

Lithologic Doscr ipt ion 

/ / / 

L ARTIFICIAL FILL 

- 0.0-2.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40%. 

+ 0.0-0.5’: ASPHALT SURFACING. 
0.5-0.8’: SAND AND GRAVEL: varying 
browns; weakly cemented; medium- and 
coarse-grained sands with small and 
medium size gravels ranging 0.25 mm up 
to 3.25 mm; rounded and subrounded; 
moist (most soils man made fill  appearing 
as a base for  asphalt surface). 

2.0-4.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 

t t t  

2.0-2.5’: SAND AND GRAVEL: same as 
above. 

(DISTURBED1 

2.5-3.5’: CLAY WITH SOME CLAY- 
STONE FRAGMENTS grayish brown (5 
YR 3/2) to moderate reddish brown (10 R 
4/6); sandy with scattered gravels; 
moderately cemented; moist. 

4.0-6.0’ SAMPLE. 
Recovered 1.5/2.0’ 5 75%. 
CLAY: varying gray to reddish browns; 
slightly sandy; fine-grained (2.5-2.00); 
few scattered gravels; weakly cemented; 
poorly sorted; moist. 

Samplor Col ioctod or 
Othor t o a t s  Portormod / 

HNu background=0.2 
OVA background=0.4 
Ludlum readings 
taken and  no 
readings over 
background, on core. 

Field screen readings: 
sample reading (field 
screen reading). 

0.0-0.8’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.0 (0.0) 

0.0-8.0’: Composite 
sample: BH62870008. 
Duplicate sample: 
BH6287008D. 

2.0-3.5’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

4.0-5.5’: Field screen 
readings: HNu = 0.0 
(0.0); OVA = (0.0 
(0.0). 



LOG 
OF 

BOREHOLE 

- -  

.. 
_ _  

-- 

L o c a t l o n  

C o o r d l n a t o r  

T o t a l  Depth 

4- 

8.0- 10.0’ SAMPLE. 
- =  Recovered 0.0/2.0’ = 0%. 

CLAY: same as above. 

10.0- 12.0’ SAMPLE. 
- =  Recovered 0.0/2.0’ = 0%. 

Cuttings described CLAY WITH CLAY- 
STONE FRAGMENTS: same as above. 

-- 12.0- 12.5’ SAMPLE. 
No recovery. Drilled with center bit. 

12.5- 14.0’ SAMPLE. 
Recovered 1.5/1.5’ = 100%. 
12.5-13.5’: CLAY AND GRAVEL: vary- 
ing gray and brown; claystone fragments 

_ - w i t h  clay and  some scattered gravel; 
weakly cemented; moist. 

ARAPAHOE FORMATION 

13.5- 14.0’: CLAYSTONE: dark gray (N 
3/0); massive; blocky; medium plastic; 
weathered; moist. 

L 

Drllllng Company 

0.10 DI1110d 

Drilling Mothod 

Loggod B y  
Goologirt  

- RNA3 - 87 B o r o h o l e / W o l l  N o .  

Ground S u r f r c o  E levat ion  

W s t o r  L o v o l  E n c o u n t o r e d  

Stat ic  

DrIIIor 

H o l p o r  

Dr l l l lng  Fluid 

C h o c k o d  B y  
S i t0  M8n8g.r 

CEARP Managor 

Commont r  

t 
6.0-8.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

_CLAY: varying brown to grayish brown; 
claystone fragments; slightly sandy with 

-scattered gravel 1.00 mm up to 2.5 mm; 
rounded and  subrounded; weakly - cemented; medium plastic; moist. 

t 
I 

t t  

S l m p l O S  Co l loc tod  or 
Othor T o r t s  Por fo rmad  / 

6.0-8.0’: Field screen 
readings: HNu = 0.2 
(0.4); OVA = 0.0 (0.0). 

12.5-14.0’: Contact 
sample: BH6287 12CT 



L O G  
O F  

BOREHOLE 

.ocation 

: o o r d l n ~ t o s  

rota i  o o p t h  

)rllling Company 

l a t o  Dri l iod 

lrilllng Mothod  

-0gg.d By 
Geologist 

Borohole /Wol l  N O .  51-87IBH62-87 
Ground Surface Elevation 

W a t o r  Lovo l  Encountorod 

s te tic 

Dr i l lor  

Holpor  

Dr i l l ing  Fluid 

C h o c k o d  By 
Si t0  Managor  

CEARP Managor  

:ommonts 

/ 
Lithologic Ooscr lpt lon 

14.0- 16.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAYSTONE: dark gray (N 3/0); blocky; 
medium plastic; oxide stained in  thin 
streaks; weathered; moist. 

16.0-1 8.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100% 
CLAYSTONE: same as above; weathered; 
moist. 

TOTAL DEPTH: 18.00’ 

I 

t 

Samplos Co l loctod  or 
0th.r ~ o r t r   ort tor mod / 

14.0- 16.0’: Bedrock 
sample: BH628714BR. 

16.0- 18.0’: Field 
screen readings: 
HNu = 0.0 (0.0); OVA 
= 0.0 (0.0). 

P a g e  J of  3 



WELL 
COMPLETION 
INFORMATION 

L o c r t l o n  pockv F l a t s  Plant:  881 Hillside Area W o l l  No.  51-87/BH62-87 
.30' Coordinates N 35120.00 E 20738.10 ElOV8tiOn: Ground S u r f r c a  5963 

Tot81 D o p t h :  W e l l  14-08 '  Top o f  Car ing  

Boroholo 18.00'  

Comments 

Fiitor Matorial: - 
3 3 / 4 7  S i l i c a  Sa  

~ r l n a  

3 . 5 8 '  

ihol. 
I Dopth 



02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5187 11/11/87 5963.30 5965.21 1.91 15.75 14.00 5951.21 
12/21/87 5963.30 5965.21 1.91 15.75 14.00 5951.21 
01/11/88 5963.30 5965.21 1.91 15.75 15.40 5949.81 
02/04/88 5963.30 5965.21 1.91 15.75 16.45 5948.76 



INDEX OF DATA 

Boring No.: 52-87/BH63-87 

Completed as well? Yes 

Pata in F i l ~  

X Log of Borehole - 
- X Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

- Packer Test Data and Results 

X Water Level Data - 
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L O G  
O F  

BOREHOLE 

Lotat ion Rockv Flats  Plant: 881 H i U  s i d e  Area B o r o h O t ~ / W O l l  No. 53 -87 lBH63-87 
Coord lnr tor  &LXddiL- Ground Sur fat .  Elovation 5967.57I 
T o t a l  D e p t h  7 8 - 0 0 ’  W r t o r  Lovol  EnCOUntOrod 1 5 . 7 ’  

static 

Drilling Company Bpvlec R r m  DrIIIor S .  B r a d f i e l d  

Drilling Mothod Hollow Stem Auger Dri l l ing  F l u l d  None 
Dato DriIIod Octob- 1 9 .  1987 H O i p ~ r  P a  

Chockod By 
S i t e  Managor 

CEARP Managor  

Comment8 

/ 
Llthologie Dorer lp t ion  

1, 

14. 

LL 

a2Q 

ARTIFICIAL FILL 

0.0-2.0’ SAMPLE. 
Recovered 1.6/2.0’ = 80%. 
0.0-1.4’: CLAY: varying browns; sandy 
to very sandy with gravel and noted 
roots; slightly calcareous; slightly moist. 

ROCKY FLATS ALLUVIUM 
(DISTURBED1 

1.4-1.6’: CLAY: grayish brown (5 YR 
3/2) to dusky brown (5 YR 2/2); slightly 
sandy; moderately cemented; very stiff; 
low plastic; slightly moist. 

2.0-4 .O’ SAMPLE. 
Recovered 2.0/2.0’ = 100Y0. 
CLAY: pale brown (5 YR 5/2) to light 
brown (5 YR 5/6); slightly sandy to very 
sandy (3.0-2.5 0); slightly calcareous 
streaked; moderately cemented; low plas- 
tic; moist. 

4.0-6.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: light brown (5 YR 5/6); low plas- 
tic; slightly sandy to sandy; fine-grained; 
weakly cemented; moist. 

5.0-8.0’ SAMPLE. 
Recovered 2.0/2.07 = 100%. 
CLAY: light brown (5 YR 5/6) to vary- 
ing grayish brown; sandy (3.0-2.5 0) and 
f ine-grained with scattered coarse sands; 
weakly cemented; low plastic; moist to 
very moist a t  bottom. 

t a m p l o r  COllOctOd or  
Othor Te8t8 Certormed / 

HNu background=0.2 
OVA background=2.4 
No Ludlum readings 
over background 
along core samples 
recovered. 

Field screen readings: 
sample reading (field 
blank reading). 

0.0-1.6’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (O.O).’ 

I 

2.0-4.0’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

9.0- 8 .O’: Composite 
sample: BH63870008. ; 

4.0-6.0’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 

1 

6.0-8.0’: Field screen 
reading: HNu = 0.0 
(0.0); OVA = 0.0 (0.0). 



LOG 
OF 

B O R E H O L E  

-I 

-I 

- -  

-- 

-. 

LOC8tlOn B o r o h o l o / W o l l  NO .  5 3  - 8 7 f W 3  - 87 
Coordlnator  Ground Sur laco  Elovat ion 

Total  Dopth Wator  L o v o l  Encountorod  

Drilling Company Dr i l l o r  

D8tO Drillod Holpor  

Drilling Mothod Dr i l l ing  F lu ld  

Loggod B y  C h o e k o d  B y  

Stat ic  

Goologlst Sit. Managor 

CEAR? Y8n8g.r 

scattered gravels; moderately to weakly .- _I cemented; moist. 
12.0-14.0’ SAMPLE. .- -- Recovered 1.7/2.0’ = 85%. 

-. 12.2- 13.7’: CLAYEY SAND AND .. .. GRAVEL: moderate brown (5 Y 4/4) to 
moderate yellowish brown (10 YR 5/4); 

I.. _ _  fine-grained sand, well sorted, ranging 
from 3.0-2.50 up to 0.5-1.00 gravel range -- 0.25 mm up to 3.75 mm; subangular with 
some subrounded; weakly cemented; very 

= -  moist to moist. 

I- 14.0-16.0’ SAMPLE. 

12.0-12.2’: CLAY: same as above. -. 

- 

- -- 
Recovered 1.5/2.0’ = 75%. 

--CLAYEY SAND AND GRAVEL: mod- 
erate reddish brown (10 R 4/6) to a dark -- reddish brown (10 R 3/4); well graded 
sand and gravel ranging from 0.5 mm up -- to 2.75 mm; weakly cemented; moist to 
wet streak a t  15.2-15.5’. 

-- 
.- -L 

- 

Commontr 

amplor  C o i i o t t o d  or 
hor  T o r t s  Por formod Llthologic Doscription 

8.0- 10.0’ SAMPLE. - Recovered 2.0/2.0’ = 100%. / CLAY: moderate yellowish brown (10 
YR 5/4) to pale brown (5 YR 5/2); fine- 
grained sand (3.0-3.5 0 up to 2.5-2.0 8); 
few scattered subangular and subrounded 
gravels 0.5 mm up to 2.5 mm; medium 
plastic; moderately cemented; moderately 
oxide (Fe) stained; moist. 

10.0-1 2.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
CLAY: moderate yellowish brown (10 
YR 5/4) to pale brown (5 YR 5/2); 
slightly sandy to sandy with small size 

8.0- 10.0’: Field 
screen reading: HNu 
= 0.0 (0.0); OVA = 0.0 
(0.0). 

10.0- 12.0’: Field 
screen reading: HNu 
= 0.0 (0.0); OVA = 0.0 
(0.0). 

12.0- 13.7’: Field 
screen reading: HNu 
= 0.0 (0.0); OVA = 0.6 
(0.0). 

12.0- 13.7’: Sample 
taken: BH6387 12DH. 

14.0- 15.5’: Field 
screen reading: HNu 
= 18.0 (21.0); OVA = 
0.0 (0.0). 

16.0-17,8‘: Field 
screen reading: HNu 
= 0.0 (0.0); OVA = 0.0 
(0.0). 



L O G  
OF 

BOREHOLE 

Locatlon 

Coordinatoa 

Total Dopth 

D r illing Company 

Oat. Dril lod 

Drllling Yothod  

Loggod By 
Goologiat 

Boroholo /Wol l  No .  - - 
Ground Sur fat .  Elovation 

W a t o r  L o v o l  E n t o u n t o r o d  

8 t a t  IC 

D f  Illor 

Holpor  

Dri l l ing Fluid 

Chocked  B y  
Sit0  Managor  

Commonta 
~~ ~~ 

/ I I I / 
Lithologic Dorcr ip t lon  

/ / / 

16.0- 18.0’ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
CLAYEY SAND AND GRAVEL: same as 
above; moist. -- 
18.0-20.0’ SAMPLE. 

.- Recovered 0.4/2.0’ = 20%. 
SAND AND GRAVEL: same as above. .. 

ARAPAHOE FORMATION 
I .  

20.0-22.0’ SAMPLE. .- No recovery. CUTTINGS: weathered 
claystone. 

22.0-23.0’ SAMPLE. -. 
‘ WEATHERED CLAYSTONE: disturbed 

. 

.. No recovery. 

Recovered 0.5/1.0’ = 50%. 

sample recovery. 

2 3 .O -24 .O’ S AMPLE. 

.. 24.0-24.5’ SAMPLE. 
No recovery. Drilled with center bit. . 
24.5-26.0’ SAMPLE. 
Recovered 1.5/1.5’ = 100%. 
WEATHERED CLAYSTONE: medium - dark gray (N 4/0); massive; blocky; 
medium to highly plastic; moist. 

Srmploa Co l loctod  or 
Othor T o r t s  ? o r f o r m o d  / 

18.0- 18.4’: Upper 
contact sample: 
BH6387 18UC. 

HNu background-0.4 
OVA background=3.4 
No Ludlum readings 
above background 
along core sample 
recovered. 

2 2.0- 2 2.5’: Contact 
sample taken: 
BH638722CT. 

24.5-26.0’: Bedrock 
sample: 
BH638724BR. 

26.0-2 8 .O’: Field 
screen readings: 
HNu = 0.0 (0.0); OVA 
= 0.0 (0.0). 



LOG 
OF 

BOREHOLE 

Locat lon Boroholo /Wol l  No. 52 -87 fBH63-87 
Coordina ter Ground S u r f a c e  Eiovatlon 

t o t a l  Dopth W a t o r  ~ o v o i  Encountorod 

static 

Orllling Company Dr1Ii.r 

Holpor  

Drllllng Fluid 

0.10 Orlllod 

Drilling Yothod  

Loggod By C h e t k o d  B y  
Sit. Yanagor  

C E A R C  Y a n a g o r  

Goologirt  

C o m m o n t r  

/ 
Llthologlc  008cr ipt lon -‘ 

t 

26.0-28.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
dark gray (N 4/0) to medium light gray 
(N 6/0); slightly oxide stained; massive; 
blocky; moist. 

28.00’ 

Samplor Co l loctod  or 
Othor T o r t s  Cortorrnod / 

Pag. O f  4 



WELL 
COMPLETION 
INFORMATION 

I 

~ o c a t i o n  Rocky Flats Plant; 881 Hillside Area Wolt  No. 52-87/BH63-87 
Coordlnatos  N 35 161.94 E 3 0 9 5 4 . 5 4  Eloration: Ground S u r f a t 0  5967.57' 
Total  D ~ p t h :  Wall 20.50' T O P  o f  cas ing  5969.57' 

Borobolm 38.00' 

Formatlor  of Comptotion Col 
Caai rg  matorial Sch 5 ,  Type 3 

Ground Surfaea 

Surfoco $.ai. 

c ment 

Flltor Matorirk - 
S i l w  a 

Flltor P a c k  r 
Bae LflH I-- 

n 3*30' 

-t- 
I or o h o h  
Dla I). t or: 

7.5" 

3.50' 



02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5287 11/11/87 5967.57 5967.57 0.00 
12/21/87 5967.57 5967.57 0.00 
01/11/88 5967.57 5967.57 0.00 
02/04/88 5967.57 5967.57 0.00 

20.25 
20.25 
20.25 
20.25 

9.70 
9.70 
9.70 

10.13 

WATER 
SURFACE 
ELEVATION ---------- 

5957 e 87 
5957.87 
5957.87 
5957.44 
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I 

I 
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I 
8 
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INDEX OF DATA 

Boring No.: 51-87 

Completed as well? Y e s  

Data in Filc 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

x Water Level Data 

8 
I 
I 
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LOG 
OF 

BOREHOLE 

LOcJtian U c k v  Flats Plant: 881 Hillside Area 
COOrdinJtO8 N 35007 . 1 2  E 20799.61 
TOtJl Depth 14.00’ 

Drilllng Company Boyles Bros. 
DJtO DrIIIod October 1 2  & 13, 1987 
Drilling Yothod Hollow Stem Auger 

L0SS.d BY R.T. T reat 
Goologirt  

Commontr 

ARTIFICIAL FILL t 
0.0- 2 .O’ SAMPLE. 
Recovered 1.7/2.0’ = 85%. 
0.0-1.5’: CLAY AND SAND: grayish 
brown (5 YR 3/2) to light olive gray (5 Y 
5/2); silty sands in upper formation to 
rounded and  subrounded scattered gravel 
(1.50 mm to 3.25 mm); weakly to 
moderately cemented; low plastic; moist. 

COLLUVIUM (DISTURBED) 1 
1.5-1.7’: CLAYEY SAND: subrounded 
and subangular gravel up to 2.50 mm; 
medium- and  coarse-grained sand (2.0-1.5 
0 to 0.5-0.0 0); weakly cemented; well .. sorted sand and poorly sorted gravel; 
light moist. 

*’ 

. 
2.0-4.0’ SAMPLE. 

*. Recovered 0.8/2.0’ = 40%. 
CLAY: light brown (5 YR 5/6) to light -. olive gray (5 Y 5/2); some oxide staining; 
fine-grained sand (3.0-2.5 0); scattered .- subrounded and  subangular gravel (0.5 
mm up to 2.5 mm) of quartzite ‘’ composition; low to medium plastic; fill; .. moist. 

HNu background=0.4 
OVA background=0.2 
Ludlum readings 
taken indicating 0.0 
readings. 

0.0- I .7’: No readings 
over background 
along core sample. 

2.0-2.8 1’: Readings 
along core: OVA = 
3.2; HNu = 0.0. 

No readings in 
breathing zone. 

4.0-5.5’: No readings 
over background 
along core. 



L O G  
OF 

BOREHOLE 

I 
I 
I 
I 
1 

Location B o r o h o i o / W ~ l i  No. 53 - 87 

Coordinator  Ground Surfaco Elovatlon 

Tota l  Dopth W a t o r  L o v o l  Encountorod 

stat ic  
Drllllng Company Dr l i lor  

Oat. Dril lod H o l p o r  

Drllllng Yothod Dr i l l ing  Fluid 

Loggod By C h o c k o d  B Y  
Goolos l r t  t i t o  Y a n r g o r  

CEAR? Manasor 
Commontr 

t 

Lithologic Dorcr ie t lon  

4 .O - 6.0’ SAMPLE. 
Recovered 1.5/2.0’ = 75%. 
CLAY AND GRAVEL: dusky yellowish 
brown (10 YR 2/2) to moderate reddish 
brown (10 R 4/6); angular, subangular, 
and  subrounded gravel up to 5.50 mm; 
medium- to coarse-grained sand (1.0-0.5 
0); some coarser-grained sand; low plastic; 
moderately to weakly cemented; a t  4.0- 
4.3’’ zone of organic clay; moist to light 
moist. 

6.0- 8 .O’ SAMPLE. 
Recovcred 2.0/2.0’ = 100°/o. 
CLAY: moderate yellowish brown (10 
Y R  5/4) to pale brown (5 YR 5/2); 
mcdium plastic; slightly sandy; angular 
and  subangular gravel (0.02 mm up to 
1.50 mm); moderately cemented; moist. 

8.0- 10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100Yo. 

GRAVEL: same as above. 
8.0-8.8’: CLAY WITH SCATTERED 

ARAPAHOE FOR MA TI0 N 

8.8-1 0.0’: WEATHERED CLAYSTONE: 
medium light gray (N 6/0) to medium 
gray (N 5/0); massive; blocky; slightly 
calcareous; somewhat oxide (Fe) stained; 
medium plastic; moist. 

Samplor  Col loctod or 
T o r t s  ?or formod 

6.0-8.0’: N o  reading 
over background 
along core. 

8.0-1 0.0’: NO 
readings over 
background along 
core. 



L O G  
OF 

BOREHOLE 

Loca t lo n 

C o o r d i n r t o r  

Total  Dopth 

Drllling Company 

Oat. Drillod 

Drilllng Mothod 

Loggod By 
GOOlOgl8t 

B o r o h o l o / W ~ i l  N o .  - 
Ground Sur r rco  E lovr t lon  

W a t o r  L o v o i  Encountorod  

Stat lc  
DrIIIor 

Holpor 

D r l l l l n Q  Flu id  

Chocked O y  
Sit. Managor  

CEARP Managor 

Commontr 

/ 
Llthofogic Dorcr ip t lon  

t 10.0- 12.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
WEATHERED CLAYSTONE: medium 
light gray (N 6/0); massive; blocky; 
medium plastic; slightly calcareous pock- 
ets noted a t  11.5’; very slightly oxide 
stained; moist. 

12.0- 14.0’ SAMPLE. 
Recovered 2.0/2.0’ = 1 OOYo. 
WEATHERED CLAYSTONE: medium 
light gray (N 6/0); massive; blocky; 
medium plastic; moderately oxide stained 
a t  13.8’; noted lignite streaks a t  13.0’; 
moist. 

TOTAL DEPTH: 14.00’ 

t t  

S a m p l o r  C o l l o e t o d  or  / O t h o r  T o s t r  Cortormod 

10.0- 12.0’: NO 
readings over 
background along 
core. 

12.0- 14.0’: NO 
readings over 
background along 
core. 



W E L L  
COMPLETION 
INFORMATION I 

I 

I 
I 
1 

I 
I 
I 
1 
I 
I 
I 
I 

Locat ion  Rocky F l a t s  Plant :  881 Hi l l s ide  Area W.11 No. 53-87 
COOrdlnat.8 N 35002 .12 E 20799.61 Elovation: a round  S u r f a t .  5959.82' 

T o t a l  D o p t h :  W e l l  9 - 3 0 '  T O P  e t  cas ing  5961-84'  

Formatior o f  ~ ~ m p ~ o t i o n  Colluvium 
Caoins matorlal  Sch 5 ,  Type 316 TFJ s t a i n l e s s  st&sinm 0i.mot.r 

Scroon mator ld0 .010"  wire wrap Type 316 TFJ 
0.10 Irstallod Q c t n h P r  13. 1987 Approvod B y  

h a t 8 l l O d  By R.T. Treat Sit0 Maramor 

Borokole 14-00' 

2'' ID 
Surf.c. c.rinm oi .m. t~r  5" ID 

s t a i n l e s s  s t e e l  

@OOlO@i8t 
R0)rtt Dhetr 

2.80' 

T 

7 . 5 "  

Surface Sea l  

B a* k f  ill Y a t or 1.1 

* b e  

3.50 '  

1 
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02/22/88 
ROCKY FLATS PLANT 

WATER LEVEL DATA SUMMARY 

5387 ii/io/a7 5959.82 5961.84 2.02 11.07 6.40 
12/16/87 5959.82 5961.84 2.02 11.07 8.60 
01/09/88 5959.82 5961.84 2.02 11.07 8.50 
02/04/88 5959.82 5961.84 2.02 11.07 8.16 

WATER 
SURFACE 
ELEYATION 

5955.44 
5953.24 
5953.34 
5953 .ea 



I 
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INDEX OF DATA 

Boring No.: 54-87 

Completed as well? yes 

in File 

x Log of Borehole 

x Well Construction Summaries 

Well Development Summaries - 
- Hydraulic Conductivity Test Data 

and Results 

Packer Test Data and Results - 
x Water Level Data 
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L O G  
OF 

BOREHOLE 

L o c a t i o n  Rocky F l a t s  P lan t :  881 H i l l s i d e  Area ~ o r ~ h o l ~ / ~ ~ ~ ~  N ~ .  54-87 
C o o r d l n r t o r  N 35001.45 E 20919.36 Ground S u r f r c o  E l o v a t l o n  595 5 . 8 5 ’  
T o t a l  D o p t h  10.00’ W r t o r  L o v o i  E n c o u n t o r o d  None 

S t a t i c  

Orllllng COmp8ny Bovles Bros. Drll lor  S. Bradf i e l d  

0.10 0rilt.d October 13. 1987 H o l p o r  p *  Mesa 
Orlillng Yothod  Hollow Stem Auger Dri l l lng  F l u l d  None 
Lo99.d BY R.T.  Trea t  C h o c k e d  B y  - 

G ~ o l O ~ l 8 t  3110 M a n a g o r  

C E A R P  Managor  

Comments  

ampler C o l l e c t o d  or 
L i t h o l o g i c  D o s c r i p t i o n  7 
ARTIFICIAL F ILL 

0.0-2.0’ SAMPLE. 
Recovered 1.8/2.0’ = 90%. 
0.0-0.7’: CLAY AND GRAVEL: grayish 
orange (10 YR 7/4); roots noted; slightly 
sandy; weakly cemented; very calcareous; 
light moist. 
0.7-1.8’: CLAY: medium gray (N 5/0); 
blocky; moderately oxide stained; few 
scattered roots noted; moist. 

2.0-4.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 
2.0-3.2’: CLAY: moderate yellowish 
brown (10 YR 5/4); fill; low plastic; mod- 
erately cemented; slightly sandy with 
medium-grained sands (1.0-0.50). 

COLLUVIUM (DISTURBED1 

3.2-4.0’: CLAY: dark yellowish orange 
(10 YR 6/6) to pale yellowish brown (10 
YR 6/2); slightly sandy to very sandy; 
fine-grained (2.0-1.50); low plastic; mod- 
erately cemented; severely oxide (Fe) 
stained; moist. 

/O t he r T 0 s t s C or for m ed 

HNu background-0.0 
OVA background=O.O 
Ludlum readings 
taken. 
No readings above 
background on core 
or in breathing zone. 

No readings above 
background. 

4.0-6.0’ SAMPLE. 
Recovered 2.0/2.0’ = 1OOYo. 
4.0-4.2’: CLAY: same as above; transition 
into a weathered claystone. 



L O G  
O F  

BOREHOLE 

I 
I 

Locatlon B o r o h o l ~ / W o l l  N o .  54-87 
Coordlnator  Ground S u r f a c o  Etevatlon 

t o t a l  Dopth W a t o r  L o r o l  Entountorod  

Drllllng Company 

0.10 Drll lod 

Drllllng Yothod 

Loggod By 
Goologlrt  

Statlc 

DrI I Ior  

Holpor  

Drl l l lng F l u l d  

Ch0ck.d By 
Sit.  Manager 

CEARP Yanagor  
Commontr 

mplor  COllOCtOd or 
Lithologic D o r c r i p t l o n  or t o r t r  Portormod 

t t  ARAPAHOE FORMATION t -- 4.2-6.0’: WEATHERED CLAYSTONE 
pale brown (5 Y 3/2) to a light gray (b - -  7/0); sandy to very sandy at  4.7-5.2’; f ine 
grained sand (2.5-2.00); slightly calcare .- ous; severely oxide stained; medium tc 
low plastic; blocky; slightly porous wit1 

- m  noted few roots; moist. 

-. 6.0-8.0’ SAMPLE. 

WEATHERED CLAYSTONE: medium 
light gray (N 6/0) varying with olive 
grays; slightly oxide stained; few roots -- still noted; slightly sandy; fine-grained; 
blocky; medium to low plastic; moist. 

-. Recovered 2.0/2.0’ = 100%. 

D 

8.0- 10.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%. 

above; moist. 

TOTAL DEPTH: 10.00’ 

- -  WEATHERED CLAYSTONE: same as 

-.. 

P a g e ,  - L cf L 



WELL 
COMPLETION 
INFORMATION 

1 

I 

~ o c a t l ~ n  Rocky F l a t s  P l a n t ;  881 H i l l s i d e  Area W e l l  No.  54-87 
Coord inatos  N 1 5 0 Q l - h 5  E 209 19.36 Elovatlon: Ground Surfaco 5955 .85 '  
t o t a l  D o ~ t h :  W e l l  4 - 6 8 '  T O P  of caring 5 9 5 7 . 7 7  ' 

C o m m e n t s  

Surfaee Soal 
Matorla): 

P o r t l a n d  Type 
I -I 

n t o r l t  0 

Lonsth  (11.1 

Flltor Yatorir l :  - 
3 2 / 4 2  S i l i c a  Sal 

L 

-t- 
I i or holo 

l a m  tor: 

7 . 5 "  

p 
I 

1 . 3 3 '  

TetaI 

I - r -  



02/22/88 ROCKY FLATS PLANT 
WATER L;EvEL DATA SUMMARY 

5487 ii/io/87 5955.85 5957.72 1.87 
12/16/87 5955.85 5957.72 1.87 
01/09/88 5955.85 5957.72 1.87 
02/04/88 5955.85 5957.72 1.87 

SI BASE 
BELOW 
Toc 

6.40 
6.40 
6.40 
6.40 

2.50 5955.22 
3.70 5954.02 
3.10 5954.62 
3.23 5954.49 



INDEX OF DATA 

Boring No.: 55-878 

Completed as well? NO 

Data in File 

x Log of Borehole 

Well Construction Summaries - 
- Well Development Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data - 
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L U U  

OF 
BOREHOLE 

Location Rocky Flats Plant: 881 Hillside Area ~ o r o h ~ l e / w e ~ l  N ~ .  55-87A 
c o o r d i n r t e r  N 31940 E 21700 (estimated) Ground S u r f a c e  E lovr t lon  Not available 
Total  Dopth 17.00’ W a t e r  Love1 Encounterod None 

Drilling Company Boyles Bros. DrIIIor T. High 
0.10 Drlllod October 17. 1987 Holper  R. K e m e v  

Drllllng Mothod m l n w  Stem A i i v P r  Drllt lng Fluid None 
Logged B y  

Static 

T -  R n c r h i i n  C h o c k o d  B y  - 
Goologlrt  Sit. Y#nag.r 

CEARP Managor 
Borehole backfilled with Portland Type I cement and abandoned Commontr 

/ 
Lithologic Dorcr lp t ion  

TOPSOIL 

0.0-2.0’ SAMPLE. 
Recovered 1.9/2.0’ = 95%. 
0.0-0.8’: TOPSOIL, SANDY CLAY: pale 
yellowish brown (10 YR 6/2); plant roots; 
clasts up  to a n  inch in diameter; caliche. 

COLLUVIUM 

0.8-1.9’: CLAY: pale yellowish brown (10 
YR 6/2); caliche. 

2.0-4.0’ SAMPLE. 
Recovered 1.8/2.0‘ = 90%. 

.Irn 

2.0-2.5’: CLAY: pale yellowish brown (10 -. YR 6/2); small pebbles; clasts of hematite. 

D ARAPAHOE FORMATION 

.- 2.5-3.8’: CLAYSTONE: pale yellowish 
brown (10 YR 6/2) clasts of hematite up - -  to one-half inch in diameter; pockets of 
sand. 

a. 

4.0-7.0’ SAMPLE. - -  Recovered 2.9/3.0’ = 979‘0. 
4.0-6.6’: CLAYSTONE: pale yellowish 

* -  brown (10 Y R  6/2); dense; caliche; 
.- pockets of sand; dry. 

6.6-6.9’: CLAYSTONE: brownish gray (5 _ _  YR 4/1); unweathered; similar to clay 
above; dry. 

T 

Samplor Co l locted  or 
Othor t o r t 8  t o r f o r m o d  / 

HNu background=0.5 
OVA background= 1.0 
Ludlum (alpha) 
background = 0.0. 
No readings above 
background along 
core. 



LOG 
O F  

BOREHOLE 

1 
I 
1 

Location 

Coord lnr tor  

t o t a l  Dopth 

Orllllng Company 

0.10 Drilled 

Orllllng Method 

Loggod by  
Goologi8t 

b o r o h o i o ~ W o l l  No .  55-87A 
Ground  Sur laco Elovatlon 

W a t o r  L o v o l  Encountorod 

Static 

D r l l l o r  

Ho lpor  

Or l l l lng  Fluid 

CEARP Managor  

Commontr 

mplor Col loetod or 
Lithologl t  D ~ r c r l p t l o n  

t 
7.0-9.5’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 
CLAYSTONE: brownish gray (5 YR 4/1) 
dense; pockets of caliche; slightly mottled 
yellow; clasts of coal; some sand. 

9.5- 12.0’ SAMPLE. 
Recovered 2.6/2.5’ = 104%. 
SANDY CLAYSTONE: light brownish 
gray (5 YR 6/11; pockets of  caliche; 
pockets of hematite and  limonite; small 
clasts of coal. 

TOTAL DEPTH: 12.00’ t 



INDEX OF DATA 

Boring No.: 55-87 

Completed as well? Yes 

Data in File 

x Log of Borehole 

x Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
x Water Level Data 
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LOG  
OF 

BOREHOLE 

L O C 8 t l O n  W k v  ? ? I u s  P u t  : 881 Hillside Area 8 o r o h o  
Coord lnr tor  N 74633.09 E 7 1805.12 G r o u n d  

Total D o p t h  12.00’ Wator  

. /W. l l  no. 55-87 
S u r f  a c o  E lova  t ion 5858.08 ‘ 
o v o l  E n c o u n t o r o d  4 .00 ‘  

Static 

Drllllng Company  Boyles Bros. Dril lor T o  High 

0.10 Drlllod October 13. 1987 Holpor B. Keeney 
O r l l l i n g  Mothod Hollow Stem Auger Or l l l lng  Fluld None 

C h o e k o d  B y  -- Logged BY J. Bacchus 
GOOlogl8t $ I t a  M a n a g o r  

CEARP M a n a g o r  

Commontr 

/ 
Lithologic Dorcr ip t lon  

0.0-2.0’ SAMPLE. 
Recovered 2.0/2.0’ = 100%, 
GRAVELLY, SANDY, SILTY CLAY: 
dusky yellowish brown (10 YR 2/2); 
roots; slightly moist. 

-- 2.0-4.0’ SAMPLE. 
Recovered 0.8/2.0’ = 40940. 

- 9  SAND: moderate brown (5 YR 3/4); 
grains are subrounded to angular and - -  range in size f rom small cobbles to very 
fine-grained; very poorly sorted; dry. 

4.0-7 .O’ SAMPLE. -- Recovered 1.5/3.0’ = 150%. 
SAND: moderate yellowish brown (10 YR 
5/4); coarse grains are  angular to suban- -. gular; occurrence of some large pebbles; 
sand becomes f iner  a t  the bottom (2.0-1.5 

a- 0); some oxidation; weakly consolidated; 
wet. 

ARAPAHOE FORMATION 
a- 

7.0-9.5’ SAMPLE. .. Recovered 2.8/2.5’ = 112%. 

* -  

-- 
CLAYSTONE: pale yellowish brown (10 
YR 6/2); blocky structure; reacts weakly 
with HCl; large clasts of coal up to one- 
half inch in diameter; spots of oxidation; 
wet. 

Samplor C o l l o t t o d  or 
Othor t o r t s  C o r f o r m o d  / 

HNu background=0.9 
OVA background=0.2 
No Ludlum readings 
taken. 
N o  readings over 
background, unless 
noted. 

7.0-9.5’: Readings on 
core: HNu = 3.0; 
OVA = 0.6. 





WELL 
COMPLETION 
INFORMATION 

I 
I 

Locat ion Pockv F l a t s  P l a n t :  881 H i l l s i d e  Area W O I I  NO. 55-87 
Coordinator  N 34633.09 E 21805.12 Elovatlon:  Ground Sur faco  5858.08' 
T o t a l  Depth :  W e l l  7 - 5 0 '  T o p  O f  Car ing  5860.13' 

Borehole 17.00' 
Format1or of Cornplotion Colluvium 
Carlns Matorial  Sch 5 ,  Type 316 TFJ s t a i n l e s s  Stez\.Ins D1ar.t.r 

Scroon Matorl.10.010" w i r e  wrap Type 316 TFJ 

Dato  Inr ta l lod  Qrtober 15. 1987 A??rorod B y  

7" ID 
~ u r l a c .  ca,lns ~1.m0t . r  5" ID 

s t a i n l e s s  s teel  

Ir81all.4 By ke 8Ito rnmoamer 

tomato  

r holo 
b lamotor :  

7 5 ' 1  

To o f  Scr  9n Do?tl ti : 3.35' 



B 
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R 
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02/22/88 
ROCKY FLATS PLANT 

WATER LXVEL DATA SUMMARY 

5587 11/10/87 5858.08 5860.13 2.05 9.40 7.70 5852.43 
12/18/87 5858.08 5860.13 2 .05  9.40 8.50 5851.63 
01/09/88 5858.08 5860.13 2.05 9.40 9.10 5851 03 
02/04/88 5858.08 5860.13 2.05 9 .40  7.38 5852.75 
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1987 BOREHOLES 
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EXPLANATION OF SYMBOLS AND TERMS 
ON 881 HILLSIDE*l987 BORING LOGS 

SAMPLE TYPE 

pa Split Spoon 

Core 

Continuous Drive 

GRAPHIC LOG 

Lignite 

Clay or Claystone or Shale 

Clayey Sand or Sandy Clay 

Clay and Gravel 

Gravel 

Sand and Gravel 

Sand or Sandstone 

Silt or Siltstone 
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INDEX OF DATA 
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Boring No.: BH1-87 

Completed as well? NO 

Data in FilQ 

- x Log of Borehole 

- Well Construction Summaries 

- Well Develosment Summaries 

- Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data 
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LOG 
OF 

BOREHOLE 

-I 

-- 

-. 

L o c a t i o n  -~lats P b + :  881 Hillside B o r o h o l o / W o l l  no. BH1-87 
Coordlnat.8 U5065-7  E70744.9 G r o u n d  S u r f a c o  E l o v a t i o n  * 5965.0' 
t o t a l  Dopth 12.0'   ato or L O V O I  E n c o u n t o r o d  0.2' 

.. -- 
TOTAL DEPTH: 12.0' 

-. - -I 

. 
- -- .. 

-- -- 
.- -- -- 

- -- 

8t8tlC N/A 
Drll l lng C o m p a n y  BOY les Bros. DrIIIor sharp 
0.10 Drl l lod 4.  1987 
Drllllng Y o t h o d  Hollaw stem Auger Orl l l lng  Flu1 

C o m m o n t r  

L i t h o l o g i c  0 0 8 c r l p t l o n  

ARTIFICIAL FILL 

0.0-2.0' - Sanple. Recovered 1.2/2.0' = 60%. 
0.0-0.2': GRAVEL: moderate yellowish brown 
(5YR 4/4); asphalt; sandy; cobbles of quartzite; 
subrounded, wet at 0.2'. 

2.0-4.0' - Sanple. Recovered 2.0/2.0' = 100%. 
GRAVEL: same as above; uet. 

ARAPHAOE FORMATION 

4.0-7.4' - Sanple. Recovered 2.89/3.4' = 85%. 
CLAYSTONE: olive gray (5Y 3/21; limonite stains; 
moist. 

Sampler C o l l o t t o d  or 
Othor  T o r t s  Portormod / 

- 15 

- 20 

HNu background = 3.0. 
OVA background = 3.0. 

0.2-1.4': Water table 
Sanple: BH018701WT. 

2.0': OVA=- on core. 

4.5-5.7': Waste Sample/ 
Contact Sample: BH018704US 

- 5.0': Field Screening 
w e :  OVA=20; HNu=3.0. 

- 5.0': OVA=70 on core. 

4.0-7.0': OVA=lOO downhole 

10.0-11.5': Waste Sample/ 
Bedrock Sanple: BH018710US 
10.0': OVA=70 on core. - 
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INDEX OF DATA 

Boring No.: BH2-87 

Completed as well? No 

Data in File 

X Log of Borehole - 
- Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

Packer Test Data and Results - 
Water Level Data - 

881 HILLSIDE AREA REMEDIAL INVESTIGATION REPORT 
ROCKY FLATS PLANT, GOLDEN, COLORADO 

DRAFT FINAL 
MARCH 1,1988 APPENDM E 



LOG 
OF 

BOREHOLE 

Boroholo/  W 0 1 1  No .  BH2-87 
Ground S u r t a t o  Elovat ion * 5936-0' 

~ o c a t i o n  Rocky Flats Plant; 881 Hillside 
Coordinatos N34768-9 E20678.8 
Total Dopth 20.4' 

Drilling Company BoYleS Bros. 

Drilling Mothod Hollow Stem Auqer 
Data Drlllod %' 2 7 ,  1987 

Loggod By 
G ~ o l o g i r t  

W a t o r  Lovot  Encountorod  None 
Stat lc  E/A 

DrIIIor R. Sharp 
Holpor  A. m a y  

Comment, No water encountered during drilling. Borehole backfill 
tvce I c m t .  

L L  

* Estimated value 2ran topographx map. 
/ 
Samples Col loctod or 

Othor  T o r t s  P e r f o r m e d  / 
L - 

SANDY CLAY: moderate yellowish brown (10YR 5/41 
and dark yellowish brown (10YR 4/21 with some dark 
yellowish orange iron staining; occasional cobbles 
of quartzite from - 1.0 0 to 1" diameter; caliche 
40%; damp 

3.40-6.40: SANDY CLAY: moderate ye1 Lowish brown 
(10YR 5/41 with some dark yellowish orange (10YR 
6/61 and light brown (5YR 5/6) iron staining; 
occasional cobbles of quartzite; caliche <lo%; 

?&-'; damp. 
6.40-7.40': SANDY CLAY: dark yellowish brown (10YR 
4/21; occasional quartzite cobbles; damp to 

~ + ~ $ ~ + i ; ~  

L.4.U.. ,u.*;-: 

- . -  slightly mist. 

8.0-13.0 - Sample. Recovered 1.2/5.0 = 24%. 
7.40-11.80': Lost core. 
11.80-13.01: SANDY CLAY: dark yellowish brown 
(10YR 5/4); occasional quartzite cobbles; caliche 
in fractures; damp. 

pj;yz<q * .*. ... ' 

15 
13.0-15.0' - Sample. Recovered 1.13/2.0 = 56%. 
13.0-13.87: Lost core. 
13.87-14.3: CLAY: dark yellowish brown (10YR 5/4) 
weathered; trace very fine-grained sand and small 
quartzite pebbles, caliche in fractures (10%); 
damp. 

HNu background = 0.8. 
No OVA readirigs. 

0.0-11.80': Compos i t L 

Sample: BH02870012. 

- 5.0': Field Screening 
SempCe: HNu = 1.4. 

- 11.8': Field Screenins 
Sampts: HNu = 1.4. 
11.8-14.3': Composi t a  

Sample: BH02871214. 

ll*g*/gal': 
~-71a ~ 3 5  L V ~ S  
12.0-14.3': Contact Sample: 
BH028714CT. 



L O G  
O F  

BOREHOLE 

8 

I 
1 

L o t a t l o n  

C o o r d l n r  

l ?o roho lo /Wo l l  No .  
G r o u n d  S u r f a t o  E 0 8  

BH2 -87 (cont'd.) 
evatlon 

Total  Dopth W a t o r  L o v o l  E n t o u n t o r o d  

Orifl ing Company D r l l l o r  

Holpor 0.1. Drlllod 

8t8t lC 

Drllllng Mothod Or l l l lng  Flu ld  P 

Loggod  By C h e c k e d  by . *-d'L@ 
Goologir t  

Commontr  

/ 
L l t h o l o g l t  D ~ r c r l p t l o n  

f 
t 

ARAPAHOE FORMATION 

14.3-14.70': CLAYSTONE: dark yellouish orange 
(10YR 6/61 iron staining (30%) and light olive 
gray (5Y 5/2); ueathered, caliche (10-15%); damp. 

15.0-18.0' - Sample. Recovered 2.45/3.0 = 81%. 
CLAYSTONE: light olive gray (5Y 5/21 to ol ive gray 
(5Y 5/21 TO OLIVE GRAY (5Y 4/11; ueathered; 
caliche (10%); iron staining (20%); damp to dry. 

18.0-20.4' - Sample. Recovered 2.8/2.4 = 116% 
CLAYSTONE: same as above. t 

TOTAL DEPTH: 20.4' 

- 40 - 

samptor  Co l lo t tod  or 
Othor f o r t 8  C o r f o r n o d  / 

14.3-20.4'. Composite 

Sample: BH02871420. 

=I, Field Screening 
Sempte: HNu - 1.3. 

17.9-18.6'. Bedrock Sample: 

BH028718BR. 

20.01. Field Screening 

Sample: HNu - 1.4. 

et L Pas. 



I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
1 
1 
I 
I 
I 

INDEX OF DATA 

Boring No.: BH3-87 

Completed as well? No 

Data in Filc 

x Log of Borehole 

P Well Construction Summaries 

- Well Development Summaries 

Hydraulic Conductivity Test Data 
and Results 

- Packer Test Data and Results 

Water Level Data 
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LOG 
O F  

BOREHOLE 

 ato or L O V O I  E n t o u n t o r o d  2-45 '  
5929.59' (b/aq/b'; S t a t l c  

2 
Drllllng Company lWv&s&os. DrOIor 3. Shade 
D8tO Drlllod my 1% 1987 H ~ ~ ~ ~ ,  T. Msrritt 
Drll l lng Mothod p r  
Losgod By K. D. Holliway 

Goologlrt  

, 
Managor 

Commontr  

L l thologlc  008crtptlon 

WLWIUI (DISNRBEDl 

5 

10 

- 0-2.0' - Sanple. Recovered 0.6/2.0' = 30%. 
0.0-0.5': CLAYEY SAND: dark yellouish brown (10YR - 4/2); occasional quartzite cobbles; grass & roots; 

- 0.5': 
daw. 

COBBLES: quartzite; 2 1/2" diameter. 
0.6-2.01: CLAY: dark yetlowish brown (10YR 4/21; 
trace sand (2.5-3.0 0); occasional quartzite 
cobbles; daw to slightly moist. 

. 2.0-7.0' - Semple. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 

. occasional quartzite cobbles; trace caliche; 
ueathered; 3.5-4.0 0; moist to net. 

Recovered 4.75/5.0' = 95%. 

7.0-12.0' - Sanple. Recovered 6.2515.0' = 85%. 
7.0-8.751: same as above. 

i 

ARAPAHOE FORMATION 

8.75-11.0': SANDY CLAYSTONE: light olive gray (5Y 
5/21 to light olive broun (5Y 5/61; weathered; 
trace caliche: iron staining & limite nodules; 
moist. 

11.0-16.0' - Semple. Recovered 5.2/5.0' = 104%. 
CLAYSTONE: light olive gray (5Y 5/21; ueathered; 
trace sand; caliche 8 light broun (5YR 5/61 
mottles; fractured; moist. 

TOTAL DEPTH: 16.0' 

Sampler Col loctod or 
O t h o r  T o r t 8  ? o r f o r m o d  

HNu backgrowd = 1.0. 
OVA background = 0.0. 

0.0-8.75': Composite 
Sanple: BH03870009, 
81103870204- VOAs only. 

+!S-3.90': c3Ater 
ri I =SO-@--: 
ewos~7oawT 

10.0': Field Screening 
-e: HNwl.O; OVA=O.O. 
11.75-13.25': Bedrock 
Sanple: BH038712BR. 

- 

15.0': Field Screening 
Sampk HNwl.O; OVA=O.O. 
- 

- 20 ttt 
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LOG 
OF 

BOREHOLE 

BH4-87 Boroholo /Wol l  No.  

Ground S u r f a t o  Elovatlon * 5967.0' 
W l t O r  Lovo l  Entountorod  

Locatlon mkv Fla ts Plant:  881 Hillside 
c 00 rd  in 8 to r  N34993.7 a 0 9 2 0 . 7  

10.3' Total  D ~ p t h  20.3' 

Drllllng Company B o v k S  Bros. 
D8to Drll lod June 5 ,  1987 
Drilllng Yothod HOllOW Stein Auger 
Logged BY M. D. Gard 

Goologl r t  

Holpor  A- 
Drl l l lng  Fluld None 

Chocked B y  

I / /- I /  
I -  .g.r 

~ o m m o n t r  Boreb ole backfilled w i t h  Portland n/pe I cant. 
* Estimated value fran toposraphic rap. 

ARTIFICIAL FILL 

0.0-1.7' - Sample. Recovered 1..53/1.7' = 90%. 
SAND AND GRAVEL: light oiive brow (5Y 5/61; 
quartz and quartzite cobbles; subangular; clay; 

6.0-7.8' - Sample. Recovered 1.26/1.8* = 70%. 
SAND AND GRAVEL: same as above. 

- Sanple. Recovered 2.13/2.5' = 85%. 
SAND AND GRAVEL: same as above. 

10.3-12.8' - Sampte. Recovered 2.3/2.5' = 90%. 
SAND AND GRAVEL: same as above; uet. 

12.8-15.3' - Sample. Recovered 2.13/2.5' = 85%. - . e . :  I 

{:!:;yfl ;.;. .. ..:;..:.:, * .. - -1 
moist. 1.7-2.0' ;. . . - . I  . - Sample. Recovered 0/0.3' = 0%. 

'..-b. I 

'. -: : '. ::. . . . . . 
~ - ' : * ~ : ' ~  '- 0 /t 2.0-3.1' - Sample. Recovered 1.1/1.1' = 100%. 

SAND AND GRAVEL: same as above. 

3.1-6.0' - Sample. Recovered 1.45'/2.9' = 50%. 
SAND AND GRAVEL: same as above. 

ARTIFICIAL FILL 

0.0-1.7' - Sample. Recovered 1..53/1.7' = 90%. 
SAND AND GRAVEL: light oiive brow (5Y 5/6); 
quartz and quartzite cobbles; subangular; clay; 

1.7-2.0' - Sample. Recovered 0/0.3' = 0%. 

2.0-3.1' - Sample. Recovered 1.1/1.1' = 100%. 
SAND AND GRAVEL: same as above. 

3.1-6.0' - Sample. Recovered 1.45'/2.9' = 50%. 
SAND AND GRAVEL: same as above. 

6.0-7.8' - Sample. Recovered 1.26/1.8* = 70%. 
SAND AND GRAVEL: same as above. 

7.8-10.3' - Sanple. Recovered 2.13/2.5' = 85%. 
SAND AND GRAVEL: same as above. 

10.3-12.8' - Sampte. Recovered 2.3/2.5' = 90%. 
SAND AND GRAVEL: same as above; uet. 

12.8-15.3' - Sample. Recovered 2.13/2.5' = 85%. 
SAND AND GRAVEL: same as above. 

15.3-17.8' - Sample. Recovered 2.0/2.5' = 80%. 
15.3-15.7: same as above. 

SAND AND GRAVEL: same as above. 

15.3-17.8' - Sample. Recovered 2.0/2.5' = 80%. 
15.3-15.7: same as above. 

Samplor  Col loctod or 
Othor T o r t s  ?or formed / 
HNu background = 2.0. 
OVA background = 3.0. 

0.0-10.0': Composite 

- 5.0': Field Screening 
Sample: HNu=2; OVA=3. 

- 10.0': Field Screening 
SarfpVZ HNu=2; OVA=8. 

10.3-12.8': Water Table 
Sample: BH048710WT. 

- 15.0': Field Screening 
SaRpce. HNu=2; OVA=3. 

15.3-15.7': Contact Sample 
BH048715CT. 

p 

I 



L O G  
OF 

BOREHOLE 

I 
I 
I 

1 
I 
1 

L o c r t l o o  

C o o r d l n r t o r  

T o t a l  Dopth 

B o r o h o l o / W o I I  N o .  BH4-87 (rm / &) 
Ground b U t f 8 C O  E l o v r t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

S t r t i c  

Drllling Company D r i l l o r  

Hoipor  Dato  Drll lod 

Oril l lng Fluld Drllling Mothod 

L o g g o d  By 
G O O l O Q l 8 t  

Commontr  

/ 
L i t h o l o g i c  D o r e r i p t i o n  

t t  
t 

ARAPAHOE FORMATION 
_ I .  

15.7-17.8': CLAYSTONE: moderate olive brown (5Y -. 4/41; moist. 
17.8-20.3' - Sanple. Recovered 2.5/2.5' = 100%. 
CLAYSTONE: same as above. -- 

TOTAL DEPTH: 20.3' 

SamPlOS Col loctod or 
Othor T o r t 8  C o r f o r m o d  / 
- 20.0': Field Screening 
Ssmpte: HNu=2; OVA=3. 

19.3-20.3': Bedrock Sample 
BH048719BR. 
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LOG 
OF 

BOREHOLE 

L o c j t l o n  Rocky Flats Plant; 881 Hillside B o r o h o l o / W o l l  No.  FH5 - 87 
Ground s u r f a t o  Elovatlon * 5954-2'  - Coordlnm t os  N14991.7 r.70970.7 

Total  Depth * 13 0' W JtOr LOvOl E n t o u n t o r o d  None 

Drltllng Company Bovles Bros. Drll lor Jarvie 

Drilling Yothod  HollUid stem Auger Drll l lng Fluld  

Logged BY M. D . Gard C h o o k o d  By 

U 
8 t J t l t  lJ/A 

0.1. Drl l lod 19. 1987 ~ 0 l p . r  P. Bu~hkOvski 

Goologl r t  

Commontr 
Tvpe I c m t .  
* Estimated value frm topographic map. 

, I / 
Sampler Co l loeted  or 

Othor T o r t s  C o r l o r n o d  / 

gravels and cobbles up to 3" diameter; some roots, 

2.0-4.0' - Sarrple. Recovered 2.0/2.01 = 100%. 
2.0-28.5': CLAY: same as above. 
2.85-4.0': CLAY: olive brown (5Y 5/61; some sand; 

4.0-5.0' - Sample. Recovered l.O/l.O1 = 100%. 
4.0-4.5': CLAY: same as above. 

ARAPAHOE FORMATION 

4.5-5.0': CLAYSTONE: dark yellowish orange (10YR 

5.0-8.0' - Sanpie. Recovered 3.0/3.0' = 100%. 
CLAYSTONE: mediun light gray (N6); abundant 
limonite stains; fractured; moist. 

8.0-13.01 - Sample. Recovere&3.8/5.0' 76%. 
CLAYSTONE: same as above. 

15 - 
1 1 I' TOTAL DEPTH: lldf , t t t  

HNu background = 2.0. 
OVA background = 3.0. 

0.0-4.5': Composite Sample 
'BH05870005. 

2.0-4.5': Contact Sample: 
BH058705CT. 

- 5.0': Field Screening 
Saup4-e: HNu=2; OVA=3. 

7.5-9.3': Bedrock Sample: 
BH058708BR. 

- 10.0': Field Screening 
Sa@*. "-2; OVA=3. 

?JQO 1 o f  1 
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LOG 
OF 

BOREHOLE 

Boroho lo /Wol l  No .  BH6-87 
Ground S u r t a t o  Elovr t ion  

Locat ion -t : 881 Hillside 

tot81 Dopth 30.0' W a t o r  L o v o l  Entountorod  None 
0 0 d In t s N34819.3 E20980 8 5935.9 ' 

D8to Drll lod Mav 20, 1987 
Drilling Yothod  HOllOW stem Auger 
Lo99.d BY M. D. Gard 

Drl l l lng  f l u l d  None 
C h o c k o d  B y  

CEARP Y a  
cornrn.,,tr No water encountered during drilling. Borehole backfilled with m e ? '  

Type I CeIWnt. 

* Estimated value from topoqraphic map. 
/ 

I I / 
Sampler C o l l o t t o d  or 

Othor t o r t s  ?o r fo rmod  / 
" . " . m"-" ' 

0.0-2.01 - Sanple. Recovered 1.7/2.0 = 85%. 
0.0-0.8: TOPSOIL: moderate broun (5YR 4/41; clay- 
rich; sandy; abundant organics; moist. 
0.8-2.01: CLAY: moderate yellouish broun (1OYR 
5/41; gravels; cobbles up to 3"; moist. 

2.0-4.01 - Sample. Recovered 0.7/2.0* 35%. 
CLAY: sane as above. 

4.0-8.0' - Sanple. Recovered 3.8/4.01 = 95%. 
4.0-4.51: CLAY: same as above. 
4.5-7.75': CLAY: dusky yellouish brown (10YR 2/21; 
silty; peat at top; moist. 
7.75-8.01: CLAY: moderate yellouish brown (10YR 
4/21; silty; sandy; cobbles up to 2"; grades to 
light broun (5YR 5/61; mist. 

8.0-13.0' - Sample. Recovered 4.5/5.01 = 90%. 
I / I CLAY: same as above. 

13.0-18.01 - Sample. Recovered 4.5/5.0' =.90%. 
13.0-14.31: CLAY: same as above. 
14.3-18.0l: CLAY: moderate yellouish broun (10YR 
4/21; aksldent gravel; cobbles up to 4"; 
quartzite; subangular; mist. 

18.0-23.01 - Sample. Recovered 1.0/5.01 = 20%. 
CLAY: same as above. 

23.0-28.01: Sample. 
23.0-25.5': CLAY: same as above. 

Recovered 5.0/5.0 = 100%. 

HNu background = 2.0. 
OVA background = 3.0. 

0.0-10.0': Composite 
Sample: BH06870010. 

- 5.0': Field Screening 
3a@z HNu=2; OVA=3. 

- 10.0': Field Screening 
Sample: HNu=Z; OVA=3. 
10.0-20.01: Composite 
Sample: BH06871020. 

15.0': Field Screening 
Sample: HNu=2; OVA.3. 
- 

20.0': Field Screening 
Sample: HNu=Z; OVAs3. 

24.1-25.5': Contact Sample: 
BH068726CT. 

\ 



LOG 
OF 

BOREHOLE 

Location Boroho 

Coord ina to r  Ground 

Total  Dopth W a t o r  

Drilllng Company 

Date D r l l l ~ d  

Drllling Mothod 

Loggod By 
Goo log i r t  

Dr l l lor  

H0lp.r 

./Wall No.  BH6-87 (cont'd.) 
Sur faco  Elovat ion 

o v o l  Encounto rod  

s t a t i c  

Dr i l l ing  F lu id  

C h e c k e d  B y  

Comments I 

ARAPAHOE FORMATION 

5.5-28.0': CLAYSTONE: olive gray (5Y 5/21; 
bundant limonite stains; fractured; moist. 

28.0-30.0' - Sample. Recovered 5.0/5.0' = 100%. 
CLAYSTONE: same as above. 

TOTAL DEPTH: 30.0' 

- 25.0': Field Screening 
Sample: HNu=2; OVAJ.  

27.0-30.0': Bedrock Sample 
BH068730BR. 

30.0': Field Screening 
Sample: HNu=2; OVA=3. 
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LOG 
OF 

BOREHOLE 

15- -  - 

Boro h o Io / W I I  N 0. 

Ground S u r f a c o  E l o v r t l o n  * 59g7*8' 
BH7-87 Locatlon Rockv Flats Plant: 881 Hillside 

t o t a l  Dopth 13.0 '  W a t o r  L o v o l  Encountorod None 

Drllllng Company -s Bros. DrJI Ior  A. Shade 
Oat. DrIIIod B v  2 6 .  1987 H01p.r T. Merritt 
Orllllng Yothod H O ~ ~ J W  Stem A w e r  
Lo99.d BY K. D. Holliwav 

C o o r d  In. 1. N35304.9 E21214.4 

stat ic  N/A 

Orll l lng F lu ld  

' C h e c k o d  by 
GOOlOgl8t 

Commontr 

' staining; weathered; dry to slightly damp. 

- - I .  

8.0-13.0' - Sample. Recovery 5.0/5.0' = 100%. 
CLAYSTONE: olive gray (5Y 4/11 to olive black 

Llthologlc Dorcr lp t lon  

L - -6 

5 

ARTIFICIAL FILL 

.O.O-1.3 - Sample. 
CLAYEY SAND: dusky brown (5YR 2/21; quartzite 
gravel, quartzite cobble at 3 0.8'; grass & roots; 

Recovered 1.2/1.3 = 92%. 

2.0-5.0' - Sample. Recovered 1.7W3.0 = 59%. 
2.0-3.1': Lost core; 

(5Y 2/1) with iron staining weathered; slight 

TOTAL DEPTH: 13.0' 

Samplor  Co l lo t tod  or 
Othor t o r t s  ?o r fo rmod  / 

HNu background = 1.0-1.2. 
No OVA readings. 

4.3-4.8': Contact Sample: 
BH078705CT. 
- 5.0': Field Screening 
Sample: HNu=1.2. 

5.0-10.0': Composite 
Sample: BH07870510. 
7.8-9.68': Bedrock Sample: 
BH078708BR. 

9.68-10.35': Waste Sample: 

BH0787 10 W S  
- 10.0': Field Screening 
Sample: HNu=1.3. 
10.35-13.0': Composite 
Sample: BH07871013. 

.* 
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LOG 
OF 

BOREHOLE 

~ o c J t l o n  b k V  Flats P l a n t ;  881 Hillside Boroholo/Woll  n o .  BH8-87 
C0ord ln j t . r  N35299.6 E21937.4 Ground Surfaco Elovatloo * 5951.5' 
Total  Dopth 3 . 0 '  Wator  Lovol  E n t o u n t o r o d  None 

Drtlllng Company Boyles Bros. Drll lor R- Sharp 
Dato Drll lod June 3. 1987 Holpor A. Bdav 
Drilling Yothod  HOllOW Stem A w e r  Dril l ing Fluld None 
Logged BY K. D. Holliwav Chockod BY 

Static N/A 

t30ologlrt 

Commontr No water encountered during drilling. Borehole 
I cent. 

* Estimated value from toP0sraphj.c map. 
/ 
Samplor  Co l loctod  or 

Othor T o r t 8  ?orformod / 

5 

10 

15 

SAND AND GRAVEL: moderate brown (5YR 4/41; 
clay-rich; guartrite gravel; grass and roots; sand 
3.D-2.5 0; angular; dry. 

2.0-4.0' - Sample. Recovered 1.2/2.0' = 60%. 
SAND AND GRAVEL: moderate brown (5YR 4/41, (5YR 
3/41; quartzite gravel; 3.0-2.5 0; subangular. 

4.0-7.0' - Serrple. Recovered 2.8/3.0' = 93%. 
4.0-4.7: SAND A GRAVEL: same as above. 
4.7-6.8: SANDY & : moderate yellowish broun (10YR 
5/41; light brown (5YR 5/61 stains in fractures; 
occasional quartzite cobbles (4.0 0 to 4' 
diameter 1, and; fine-grained (3.5-4.0 01; 
trace calic 4* e; damp to dry. 

7.0-9.5': Sample. Recovered 3.0/2.5' = 120%. 
7.0-7.2': same as above. 

7.2-9.5': CLAYSTONE: light olive gray (5Y 5/21; 
trace sand 3.5-4.0 0; trace caliche; dark 
yellowish orange (10YR 6/6) stains; small 
fractures; weathered; damp to dry. --- 

.I- 9.5-12.0' - Sample. Recovered 2.4/2.S1 = 96%. 
CLAYSTONE: same as above. 

- 20 

HNu background = OZO*'j 
OVA background =H. 

0.0-6.1': Composite Sample: 
BH08870007. 

5.0': Field Screening 
Sample: HNu=0.2; OVA=0.2. 
- 

6.1-7.0': Contact Sample: 
BH088707CT. 

10.0': Field Screening 
Sample: HNu=0.2; OVA=O.I. 
- 

10.2-12.1': Bedrock Sample: 
BH08871OBR. 



II 
t 
L 
? 

I 
I 
t 
R 
1 

LOG 
OF 

B O R E H O L E  

LOC8tlOfl 

Coordlnator  

Total  Dopth 

Drlillng Company 

D 8 t O  Drillod 

Drllling Yothod 

Logsod By 
Goologi r t  

Boroholo /Wol l  No .  BH8-87 (cont'd.1 
Ground SUff8CO Elov8t lon 

Wator  L o v o l  Encountorod  

8tJt lC 

Drl l lor 

Holpor 

Drl l l ing F iu ld  

Chocked  B y  

U Commontr 

t t  
- Sample. 
same as above. 

Recovered 3.2/3.0' = 107%. 

TOTAL DEPTH: 15.0' 

- 15.0': Fieid Screening 
Sample: HNu=0.2; OVA=0.2. 

I I 

p a g o 3  o f  3 - 4 0  ' 
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L O G  
O F  

B O R E H O L E  

8 
1 
1 

3 
3 
T 
! 
E 
II 

LOCJtiOn R D C b  Flats Plant; 881 Hillside Boroho 

C oordina tar  m 9 7  - 4 E71 587.7 Ground 

Total Dopth 15.0' w J t O r  

Drilling Company Bgyl~s R r n s -  DrIIlor 

Dato Drlllod m y  29,1987 H o l p o r  

o / w ~ i i  N O .  BH9-87 
SUrf.CO ElOVJtiOn * 5966.0' 
ovot  Encountorod 6-03' 

StJtiC >A 
R. Sham 
A. Boday 

Drilling Yothod &Jlnw StPm -.r Dri l l ing  Fluld None A /  

Lo9g.d BY K. D. Holliwav 
Goologirt  

, I .  .nagor 

~ o m m o n t r  Bard ole backfilled w i t h  Portland Tvpe I cement. 
* Estimated value from topoqraphic map. 

0 - / / / 

COLLUVIUM 

-- 0.0-2.01 - Sanple. Recovered 1.2/2.0 = 60%. 
0-0.85: SANOY CLAY: derate yellowish brown 

roots; damp. 
- (10YR 5/41; some quartzite cobbles; some grass and 

0.85-1.21: SANDY GRAVEL: light broun (5YR 5/61; 
clayey matrix; unconsolidated; trace caliche; 
quartzite pebbles and cobbles; damp. 

2.0-4.01 - Sample. Recovered 1.8/2.0 = 90%. 
SANDY CLAY: dark yetlowish brown (1DYR 4/2) with 
grayish orange iron staining (10YR 7/41; quartzite 
bbles; trace caliche; damp to dry. 

- Sample. Recovered 3.2f4.0 = 80%. 
1 :  CLAY: dark yellowish brown (IOYR 4/21 
e yellowish brown (10YR 6/21 and dark 
orange (10YR 6/61 iron staining; some 

quartzite cobbles; damp. 
4.40-5.30': CLAY: light olive gray (5Y 5/21 with 
dark yellowish orange (10YR 6/61 iron staining; 
35% cal iche; damp. 
5.30-6.031: CLAY: light olive gray (5Y 5/21 with 
70% dark yellowish orange (10YR 6/61 iron 
staining; quartzite cobbles - 1.0 to 1" diameter; 

6.03-7.0': SANOY CLAY: dusky yellouish broun 
; trace quartzite cobbles; moist to wet. 
. CLAY: dark yellowish brown (10YR 4/21; 

trace quartzite cobbles - 1.0 to 1/2" diameter; 
trace caliche; damp. 

t t t  - 20 I I I 

HNu background = 0.4-0.6. 
OVA background = 0.0. 

0.0-10.0': Cmposite 
Sample: BH09870010. 

- 5.0': Field Screening 
Sample: HNu4.1; OVA=O.O 

6.03-6.60': Water Table 
Sample: BHO98706UT. 

of ' 1 PJgO 



LOG 
OF 

BOREHOLE 

Location Borohoio /Woi l  No.  BH9-87 (contld.) 
Coord lnr tos  Ground Sur faco E l o v i t i o n  

Total Dopth Wator  L o v o l  Encountorod 

Drllling Company 

0.10 Dr111.d 

Drilling Yothod 

818tiC 

Drl l lor 

Holpor 

Dr l l l lng  F lu ld  

Checked  by 

Commontr // 

Lithologlc Doscription 

I I / 

I 

-- 8.0-11.01 - Sample. Recovered 3.0/3.0 = 100%. 
8.45-11.0': CLAY: light olive gray (5Y 5/21 with -- dark yellowish orange (10YR 6/6) iron staining; 

trace quartzite cobbles - 1.0 to 1/2" diameter; -- trace caliche; damp. 

11.0-15.01 - Sample. Recovered 4.0 /4 .0  = 100%. 
11.0-11.3: CLAY: light olive gray (5Y 5/2) with 
quartzi te cobbles, trace caliche; damp. 

-- 
-. 

ARAPAHOE FORMATION 

11.3-15.0': CLAYSTONE: light olive brown (5YR 5/6) 
weathered, caliche and iron staining in small 
fractures; damp to dry. 

TOTAL DEPTH: fi, 
150 

10.0': Field Screening 
5nnpt~:  HNu=l .O; OVA=O. 1. 

10.08-11.31: Contact 
Sample: BH098711CT 

14.3-14.75': Bedrock 
Sample: BH098714BR. 

- 15.0': Field Screening 
--Smpt%: HNu=1.0; OVA=O.l. 

I 
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LOG 
OF 

BOREHOLE 

8 

I 
# 
t 

Locat ion -Flats Plant: 881 Hi 11 side Boroholo /Wol l  No.  BH10-87 
Coordinatos m o . 9  E21375 .4 Ground S u r f r c o  E lovr t lon  * 5964.3' 
Tota l  Dopth shg'  d963 W a t o r  L o v o l  Encountorod None 

Oritling Company Boyles -0s. 0r1tt.r R e  Sharp 
Dato Drll lod June 1. 1987 Holpor  A* m a y  
Drill ing Mothod mlow S w ~ u a c ? r  Drl l l lng  Fluid 

Lo@g.d B Y  K. D. Holliway Chocked  By 

I 

Static N/A 

Qoologlst 

Commontr  

* E s t h t e d  value f m  topographic map. 
I I I / 

Llthologlc Dorcr lp t lon  

I 

ARTIFICIAL FILL 

- - 0-2.0' - Sample. Recovered 0.4/2.0 = 20%. 
CLAYEY SAND: pale yellowish brown (10YR 6/21; - quartzite cobbles; subanuglar; grasses & roots; 
trace caliche; dry. 

2-4.51 - Sanpte. Recovered 0/2.5 = 0%. 

4.5-6.5' - Senple. Recovered 0.95/2.0' = 48%. 
CLAYEY SAND: moderate yellowish brown (10YR 5/41; 

- 
. 

- quartzite cobbles & pebbles (0.0 B to 2" 

o'= 9 
Isv 

CLAYEY SAND: dark yellowish brown (10YR 4/2) and 
moderate yellowish brown (10YR 5/41; trace light 
brown (5YR 5/6) stains; sand (3.5-40 01, dry to 
slightly damp. 

10.5-12.5' - Sanple. Re~overe&0.5/2.0~ = 25%. 
SANDY CLAY: light olive gray (5Y 5/21 with trace 
light brown (5YR 5/61 stains; weathered; quartzite 

?ai-+ 
??-w* --.i cobbles; slightly danp. 

pLLWluC 

12.5-14.5' - Sample. Recovered 0.45/2.0'- = 23%. 
Same as above; trace caliche; dry. 

14.5-16.5' - Sample. Recovered 2.1/2.08 = 105%. 
SANDY CLAY: pale yellowish brown (10YR 6/2) to 
dusky yellow (5Y 6/4); occasional quartzite 
cobbles; trace caliche end Fe stains; weathered; 

Samples Col loctod or  
Othor Tosts  ?o r fo rmod  / 

HNu background = W.(p g 
OVA background = 0.0. 

0.0-10.0': Composite 
Sample: BH10870010. 

- 5.0': Field Screening 
Sample: HNu=0.4; OVA=O.O. 

Sample: HNu=0.4; OVA=O.O. 

15.0': Field Screening 
Sample: HNu=0.4; OVA=o.o. 
- 



LOG 
O F  

BOREHOLE 

I 
I 

I 
I 

L o t r t i o n  B o r ~ h o l o / W o i l  No.  BH10-87 (cont'd.) 
Coord lnr  t 0 8  Ground S u r l r c o  E l o v r t l o n  

t o t a l  Dopth Wator  L o v o l  Encountorod  

Drilllng Company Dr l I Io r  

Holpor Dato Drll lod 

Drl l l lng Flu ld  Drllllng Yothod 

Loggod By 

s tat ic  

Goologl r t  

Commontr 

t a m p l o r  Col loctod or 
Othor T o r t 8  Cor lormod / 
/ 

Lithologic  D o r t r i p t l o n  

16.5-19.51 - Sample. Recovered 3.0/3.0' = 100%. 
CLAYEY SAND/SANDY CLAY: moderate yellowish broun 

occasional quartzite cobbles; sand 3.5-4.0 0; 
trace caliche; subromded; sand/gravel lens at 

ish broun (10YR 2/21; 

19.5-22.0' - Sanple. Recovered 2.6/2.5' = 104%. 

ARAPAHOE FORMATION 

20.0-22.0': CLAYSTONE: light olive gray (5Y 5/2) 
uith dark yellowish orange (10YR 6/61 stains; 
nodules dusky red (10YR 2/21; trace fine-grained 
sand; weathered; trace caliche; dry to slightly 
darrp . 

22.0-25.5' - Sample. Recovered 3.4/3.5' = 97%. 
CLAYSTONE: light olive gray (5Y 5/21; uith light 
brow (5YR 5/61 stains and dusky red (10YR 2/21 
iron nodules; trace caliche; trace very 
fine-grained sand (3.5-4.0 01; weathered; dry. 

18.95-20.0': Contact 
Sample: BH108MOCT.. 

- 20.0': Field Screening 
Sempk: HNw0.4; OVA=O.O. 

23.0-25.4': Bedrock Sample 
BH108723BR. 

TOTAL DEPTH:- 

25 .II/ 
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LOG 
O F  

BOREHOLE 

10.7-13.0': CLAYSTONE: light olive gray (5Y 5& 
with dark yellouish orange (IOYR 6/6) stains; 
weathered; damp to dry. 

L o c a t l o n  Roc& Flats Plant :  881 Hillside Boroholo/Wol l  No. BHll-87 
C o o r d l n 8 t o r  JT1537-i 6 R71140-4 

T o t a l  Dopth 19-40' W a t e r  L o v o l  E n c o u n t o r o d  13-90' 

G r o u n d  S u r f 8 c o  E lov8t lon * 5969.8' 

8t8tiC N/A 

Drllllng C o m p a n y  R0vlp.s Rros. Or j l l e r  R. Sharp 
H o l p o r  A- W Y  D8t. Dr l l led J u n e  7 .  1987 

D r l l l l n g  F l u i d  NQne Drlll lng Y o t h o d  &J 1w Stem Auser I 

L o g g e d  By  K- D ~~w 
Goologlr t  

c~~~~~~~ Borehole backfilled w i t h  Portland Tvpe I c m t .  
* Estimated value frm topgraphic m p .  

L i t h o l o g i c  0 . rer lpt ion  

ARTIFICIAL FILL 

0-2.5' - Sample. Recovered 2.0/2 5' 

/f CLAYEY SAND: moderate yellowish &=%5/4); 

- 10 

quartzite cobbles; subangular; some asphalt (20%); 
grasses & roots; moist. 

2.5-5.5' - Sample. Recovered 3.0/3.0i = 100%. 
CLAY: light olive gray (51 6/11; occasional 
quartzite cobbles (<0.51a); subangular; trace 
asphalt to 2.75'; caliche in fractures; laminated; 
iron stains; danp to moist. 

5.5-8.0' - Sample. Recovered 2.95/2.5' = 118%. 
SANDY CLAY: dark yellouish orange (10YR 6/61 with 
light olive gray (5Y 5/21; iron stains; quartzite 
cobbles; subangular to subrounded; damp to mist. 

c#LwIu( 

8.0-10.5' - Sample. Recovered 2.0/2.5' = 80%. 
CLAY: dark yellouish brown (10YR 4/2); to dusky 
yellowish brown (10YR 2/2); quartzite cobble; 
subrounded to angular; damp. 

S 8 m p l o r  C o l l o c t e d  of  
Othor 7 0 8 t r  ?or formod / 

I 
.. 

HNu background = 0.6. 
OVA background.= 0.6. 

0.0-10.0': Coniposite 
Sample: BH11870010. 

5.0': Field Screening 
Sample: HNu=0.6; OVA=3.5 
- 

8.7-10.7': Contact/Uaste 
Sample: BH118711CT. 

- 10.0': Field Screening 
Sample: HNu=0.6; OVA=10.0 

13.9-17.0': Water Table/ 
Bedrock Sample: BH118714UT 



LOG 
OF 

BOREHOLE 

Locatlon Boroholo /Wol l  N O .  BH11-87 (cont'd.) 
Coordinator Ground Surfaco Elovat lon 

t o t a l  Dopth Wator  L o v o l  Encountarod  

Dritllng Company Dr111er 

Date Drillod Holpor 

Drllling Yothod Ori l l lng F lu id  n/ 
Loggod By 

8t8tiC 

C h o c k e d  By 
Goologlst 

Commonts 

/ 
Llthologlc Doscr ipt ion 

- 2 5  + 

13.0-16.0' - Sample. Recovered 3.W3.0 = 100%. 

modules; dark yellowish brown (10YR 2/2) at 
-- CLAYSTONE: same as above; wet tone of iron 

-- 13.9-14.25'. 
- -  16.0-19.5' - Sanple. Recovered 3.4/3.5' = 97%. 

CLAYSTONE: light olive gray (5Y'5/2) with dark 
yellowish orange (10YR 6/61 stains; caliche and 
iron stains; weathered; dry. 

-. 

. 
TOTAL DEPTH: 19.40' 

- 40 A 

SamplOS Co l lectod  or 
Other T o r t s  Cerformod / 
- 15.0': Field Screening 
Sample: HNw0.6; OVA-0.6. 



I 
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LOG 
OF 

BOREHOLE 

Locatlon _Rockv Flats plant : 881 Hillside Boroholo /Wol l  No.  BH12-87 
Coordlnator  N15131 3 ~31641 1 Ground S u r f r c o  Elovatlon * 5934.8 '  
Total  Dopth 17-0' W a t o r  L o v o l  Encountorod None 

Drllllng Company -1~s Bras. DrIIIor A. Shade 
0.10 Drlltod 77. 1987 H01p.r T. Merritt 
Drllllng Mothod H n l l m  m r  

Logged BY M, D. Gard 

Statlc N/A 

Drl l l ing  Flu1 

Goologlrt  

Commontr 

CU.LUVIU tDISNRBED~ 

0.0-2.0' - Sample. Recovered 1.9/2.0 = 95%. 
SANDY CLAY: moderate brown (5YR 4/41; sand 2.0-2.5 
$; subangular; moist. 

2.0-4.0' - Sanple. Recovered 2.0/2.0 = 100%. 
.35 CLAY: dark yellowish brown (10YR 4/2); 

3.35-4.0: CLAYSTONE: olive gray (5Y 3/2); limonite 
stains; moist. 

4.0-7.0' - Sample. Recovered 2.49/3.0 = 83%. 
CLAYSTONE: same as above; moist. 

7.0-12.0' - Sanple. Recovered 5.0/5.0 = 100%. 
7.0-10.0': same as above; moist. 
10.0-10.5': SANDY CLAYSTONE: olive gray (5Y 3/21; 
sand 3.5-3.0 0; very moist. 
10.5-12.0': CLAYSTONE: olive gray (5Y 3/2): 
fractured; nunerous limonite stains; moist. 

b 12.0-17.0' - Sample. Recovered 5.0/5.0 = 100%. 
CLAYSTONE: same as above; moist. 

I 

Samploe Col loc tod  er 

HNu background = 2.0. 
OVA background = 3.6. 
G a m  background = 0.09 
counts/minute. No readings 
above background. 

0.0-2.25': Contact Sample: 
BH128702CT 

5.25-6.5': Bedrock Sample: 
BH128705BR. 

TOTAL DEPTH: 17.0' t t t  



I 
I 
I 
1 
I 
I 
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LOG 
O F  * 

BOREHOLE 

Locatton Rnckv F1 ats Plant; 881 Hillside Boroholo/Woll  n o .  BH13-87 
COordln81Or ,-U.1 
T o t a l  D ~ p t h  17.3' 

Ground Surface  Elovatlon * 5937.0' 
Wator  L o v o l  Encountorod None 

Stat ic  NIA 
Drllllng Company p,nyl~s R m s -  Drl l lor  R. Sharp 

Holpor A- m a y  0.10 Drlllod &q 29, 1987 

Drilling Mothod Dri l l lng Fluld 

Loggod  By K. D. Holliway 
Hollow stem Auger 

Goologlrt  

Commontr 
Tme I cement. 
* E s t h t e d  value frm topographic IMP. 

/ 
Li thologic  Dorcr lpt lon  

0.0-2.0' - Sanple. Recovered 1.8/2.D = 90%. 
SANDY CLAY: dark yellowish broun (10YR 4/2); trace 
sand fine-grained; occasional quartzite pebbles 

5 

and cobbles up to 2 cm in diameter; subrounded; 
some roots; damp. 

2.0-4.0' - Sample. Recovered 1.6/2.0 = 80%. 
2-0-3.3': QUARTZITE COBBLE: ui th caliche deposits; 
subangular; 5 cm diameter. 
3.3-3.6: SANDY CLAY: dark yellouish broun (10YR 
4/21; quartzite pebbles up to 2.5 cm diameter; 
subangular to subrounded; damp. 

4.0-7.0' - Sample. Recovered 3.0/3.0 = 100%. 
SANDY CLAY: moderate broun (5YR 4/41 uith 
quartzite pebbles and gravel up to 4 cm diameter; 
subrounded to subangular; trace fine-grained sand; 
darrp. 

7.0-10.0' - Sample. Recovered 2.9/3.0 = 96%. 
SILTY CLAY: grayish orange (10YR 7/41 to very pale 
orange (1OYR 8/2) with quartzite pebbles at 
7.2-7.4' up to 2 cm diameter; subangular to 

- 
Y CLAY: moderate broun (5YR 4/41 

to light broun (5YR 5/61 uith quartzite gravel and 

subrounded; damp. 
7- pebbles up to 4cm diameter; subangular to 

I 

Samplor Co l loc tod  or 
Othor t o r t s  ?ortormod / 

HNu background = 0.6-0.8. 
OVA background = 2.0-2.2. 

0.0-10.10': Cocrposite 
Sample: BH13870010. 

5.0': Field Screening 
Sample: HNu=0.6; OVA=0.2. 
- 

10.0': Field Screening 
Sample: HNu=l.O; OVA=1.8. 
- 

10.10-11.56': Contact 
Sample: BH138711CT. 

- 2c' I I 



L O G  
OF 

BOREHOLE 

L o c a t i o n  

C o o r d i n a t o r  

T o t a l  Dopth 

Drllllng Company  

0.10 Dril lod 

Drilling Mothod 

Logmod B Y  

Borohoio/WoII No.  m13-87 (cont'd.) 
Ground S u r f a c o  E i o v a t l o n  

W a t o r  L o v o l  E n t o u n t o r o d  

S t a t l c  

DrIIIor 

Holpor  

Dri l l ing  F l u i d  

C h o c k o d  B y  

Commontr  U 

6 
- 

- 25 

- 30 

- 35 

- 40. 

L i t h o l o g i c  D o r c r l p t i o n  Y 
ARAPHOE FORMATION 

11.56-12.0': CLAYSTONE: l ight  o l i v e  brown (5Y 
5/61; ueathered; ca!iche s t r i n g k s  (horizontal 

from 1 1 -56- 12.0' 1; damp. J& 

12.0-14.0' - Sarrple. Recovered 2.0/2.0 = 100%. 
CLAYSTONE: l ight  o l i v e  brown (5Y 5/61; weathered 
with cal iche stringers;  damp. 

14.0-17.5 - Serrple. 

CLAYSTONE: dark yellowish orange (10YR 6/6); 
weathered; trace s i l t  and iron staining; damp. 

Recovered 3.3/3.5 = 94%. 

TOTAL DEPTH: 17.3' 

Samplor  Col loetod or 
Othor  f o r t s  ?or lo rmo# / 

- 15.0': F ie ld  Screening 

Sample: HNw0.6; OVA=2.2. 

14.56-16.2': Bedrock 
Sample: BH138714BR. 
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LOG 
OF 

BOREHOLE 

LOCJtlOn h k v  Flats P h R t ;  881 Hillside Boroholo/Woll  No.  BH14-87 

Total Dopth 16.7' w ator L O V O I  Encountorod  None 
Coordlnrtos  N35304.9 E21214.4 Ground 8UrfJCO ElOvJtlon * 5928.0 '  

Stat ic  N/A 
Drllling Company Bovles Bros. 
Dato Drlllod my 2 8 ,  1987 

Dr i l lor  A. Shade 
Holpor T. W r r i t t  

Drilling Yothod H O l l W  Stem Auqer Dri l l ing Fluld 

Logged BY E. D. Gard ' Chockod B y  
GOOlOgi8t 

No water encountered during drilling. 
nrpe I cement. v 

Borehole backfilled dit$ Portiand Commontr 
& *  

* Estimated value frcan topgraphic map. 
/ 

COLLUVIUM 

0.0-2.0' - Sample. Recovered 1.1/2.0 = 55%. 
CLAY: dusky brown (5YR 2/2); silty; large cobbles; 
topsoil; moist. 

2.0-4.0' - Sample. Recovered 2.0/2.0 = 100%. 
2.0-3.3: SANDY GRAVEL; dusky brown (5YR 2/2); 
large cobbles: moist. 

3.3-4.0: SANDY CLAY: dusky brown (5YR 2/2); moist. 

5 

4.0-7.0' - Sample. Recovered 2.91/3.0 = 97%. 
4.0-6.5: SANDY GRAVEL: dark yellouish orange (10YR 
6/6); gravel; sandy; large cobbles; interbedded 
clay; moist. 

10  

~ ~ ~ ' ~ ' ~ ~  - - _ _  6.5-7.0': CLAYSTONE: olive gray (5Y 3/2); moist. 

- 7.0-12.0' - Sample. Recovered 2.0/5.0 = 40%. 
CLAYSTONE: same as above; moist. 

12.0-17.0 - Sample. 
CLAYSTONE: same as above; moist. 

Recovered 4.7/5.0 = 94%. . 
_ - _ _ _  

-D .- --  
TOTAL Depth: 16.7' 

- 20 I I I 

HNu background = 0.2. 
OVA background = 3.0. 
Alpha background = 0.1 
counts/minute. 

2.0': HNu=2.0 on core. - 

2.0-2.9': Uaste Sample: 
BH148703A 

u1. 

5.5-6.5': Contact Sample: 
BH148706CT. 

- 8.0': HNu=1.0 on core. 

7.75-8.0': Waste Sample 
BH148703U2. (Doubled as 
bedrock sample.) 

6.5-9.0': Bedrock Sample: 
BH148709BR 

P a g o  1 o f  1 



INDEX OF DATA 

I Boring No.: BH15-87 

1 
1 
I 
I 
I 
I 
1 
I 
I 
I 
I 

Completed as well? NO 

Data in Filc 
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Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 

- 

and Results 

Packer Test Data and Results 

Water Level Data 

- 
- 
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L O G  
OF 

BOREHOLE 

1 
s 
I 
B 
I; 

11 
I 

L o c a t i o n  Rocky Flats P l a n t ;  881 Hillside B o r o h o l o / W o i l  N o .  EH15-87 

Tot81 Dopth 25rfs J/,  . (7' . T?+6 W a t o r  Levo1 E n c o u n t o r o d  None 

Drllllng Company EQyles Bros. D r l l l o r  A. Shade 
0.10 Dril lod June 3 ,  1987 ~ o i p o r  T. Merritt 
Drllllng Y o t h o d  St- Orl l l ing  Flu ld  
L o g g o d  By M- D. 

C 0 0 rd in 1.8 N35421.2 E21822.2 G r o u n d  S u r f 8 c o  E i o v a t l o n  * 5985. 0 '  

S t a t l c  N / A  

C h o c k o d  B y  
GOOlOgi8t 

~ o m m o n t r  .NO 1 water encounter i rtland 
Type I cement. 
* Estimated value frcm topographic map. 

I I / 
Sampler C o l l o c t o d  er 

Othor  T o r t s  ?or fe rmo /  / 
c I I 

0 - 

0.0-2.0'  - Sample. Recovered 2.0/2.0 = 100%. 
SANDY CLAY: moderate yellowish brown (10YR 5/41; 
gravelly; some cobbles; moist. 

2.0-4 .0 '  - Sample. 
SANDY CLAY,: same as above; moist. 

4.0-7.0'  - Sanple. Recovered 1.5/3.0 = 50%. 
SANDY CLAY: same as above; moist. 

7.0-12.0'  - Sanple. Recovered 3.8/5.0 = 76%. 
7.0-9.5 ' :  same as above; moist. 
9.5-12.0': SANDY CLAY: moderate reddish brown 
(10YR 4/61; very sandy; nunerous iron nodules; 

Recovered 2:0/2.0 = 100%. 

5 - ' 

- 10 
12.0-17.0' - Sample. Recovered 0.0/5.0 = 0%. 

cuttings clay, sandy, 

17.0-19.0' - Sample. Recovered 0.8/2.0 = 40% 
SANDY CLAY: same as above; moist. 

- 15 
I - Sample. Recovered 2.0/5.0 = 40%. 

LAYSTONE: olive gray (5Y 3/21; moist. 

- I 

HNu background = 0.2. 
OVA background = 1.0. 
G a m  background = 0.05 
count s/mi nute. 

0.0-5.0': Composite Sample: 
BH15870005. 

Insufficient recovery to 
sample contact. 



L O G ,  
OF 

BOREHOLE 1 
I 

L o  c a t Ion 

C o o r d  in. t 0 8  

T o t a l  Dopth 

Drilling Company 

0.10 Dril lod 

Drilling Mothod 

Loggod By 
G 0 0 lo 918 t 

B o r o h o l o / W o l l  no. BH15-87 (cont'd.) 
Ground S u r f a c o  E i o v r t l o n  

W a t o r  L o v o l  E n c o u n t o r o d  

s t a t i t  

Dr i l lor  

H o l p o r  

Drll l lng F l u i d  

C h o c k o d  By  

Commontr  0 

I 
8 
1 

- 3 5 ~  

40 ' - I I 

Samplor C o l l o c t o d  or  
Othor T o r t s  ? o r f o r n o d  / 

24.1-25.8': Bedrock Sample 
BH158726BR. 

p a g o 3  o f 3  



I 
I 
I 
I 
I 
I 
'I 
I 
1 
1 
B 
I 
I 
I 
1 
I 
I 
I 
1 

INDEX OF DATA 

Boring NO.: BH16-87 

Completed as well? No 

Pata in File 

- X Log of Borehole 

- Well Construction Summaries 

- Well Development Summaries 

- Hydraulic Conductivity Test Data 
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L O G  
OF 

BOREHOLE 

Locat lon &zkv F-t: @3JJQjJ ' side Boroho lo /Wol l  No. - 87 
C o o r d i n r t o r  N35299.8 R22180.3 G f o u n d  S u r f a t .  E lovat ion  * 5950.0' 
Tot81 D e p t h  3 0' W a t o r  L o v o l  E n c o u n t o r o d  None 

pILLWIuI 

0.0-2.0' - Sanple. Recovered 1.0/2.0 = 50%. 
CLA YEY SAND: dusky broun (5YR 2/21; topsoil; 
clay; sand; gravelly; moist; 

ARAPAHOE FORMATION 

2.0-4.0' - Sanple. Recovered 2.W2.0 = 100%. . 2.0-2.5': C U R  light 
moist. 5 v d E  . 2.5-3.3': SANDY C L A E r k  yellowish broun (10YR 
4/2); krried topsoil; moist. - 3.3-4.0': CLAklight olive broun (5Y 5/61; moist. 

broun (5Y 5/61; fill; 

SmlVG&y49 

4.0-7.0' - S a w + F v . 4 / 3 . 0  = 82%. 

5.0-7.0'; CLAkoLive gray (5Y 3/2). 
- 4.0-5.0'; CLAY. ig t 01 brown (5Y 5/5); moist. 

5mIve &@ 
7.0-12.0' - Swwww 5.0/5.0 = 100%. 
7.0-9.9': CLAY. olive gray ( Y 3/21; moist. 

moist.. 
(5Y 5/2); very 

TOTAL DEPTH: 12.0' t t t  

Samplos Co l loctod  or 
Othor  T o r t s  Cor formod / 

HNu background = 0.8. 
OVA backgroucd = 1.0. 

0.0-1.8': Contact Sample: 
BH 168702CT. 

2.0-6.0': Composite Sample, 
BH16870206. 

6.0-6.5': Bedrock Sample: 
BH168706BR. 
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LOG 
OF 

BOREHOLE 

Locat ion R O C !  Flats  U n t :  881 u s i d e  B o r o h o l o / W ~ l l  NO.  pH17 - 87 

Coord inator  N35359.5 E22121.2 Ground Surfaco E lovat ion  * 5956.0'  
Tota l  Dopth  11.9' W a t o r  L o v o l  E n c o u n t o r o d  mnnp 

Drililng Company RovJes %os. Drl l ior  R. &gD 

Hoipor  A. RodaV 0.10 DrIIIod a 3 .  1987 

Drill ing Y o t h o d  Stem &aex Ori l i lng  F lu id  

C h o c k o d  BY 

Stat ic  N/A 

Commonts  
Type I c m t .  
* Estimated value frm toposraphic map. 

/ 
Li tho log ic  D o r e r i p t i o n  

0 - 

5 - 

- 10 

- 15 

- 20 

occasional quartzite cobbles up to 0.251° diameter, 
subrounded; *grass & roots 0.0.2. Dry. _ _ _  

2.0-4.0' - Sanple. Recovered 1.9/2.0 = 95%. 
CLAY: moderate yetlouish brow (10YR 5/41; 
occasional quartzite cobbles subrwnded up to 1.0' 

, diameter; trace sand 3.5-4.0 9; Trace iron 
- ~ z ~ ~ z ~ ~ /  4 staining dark yellowish orange (10YR 6/6), dry. _ _ _ _  

- Sanple. Recovered 3.5/3.0 = 116%. 
4.0-5.25': SANDY CLAYSTONE: moderate yellouish 
broun (10YR 5/4) occasional quartzite cobbles, 
caliche stringers; dry. 

ARAPAHOE FORMATION 

5.25-6.70': CLAYSTONE: light olive brown (51 5/61 
weathered, trace caliche, iron staining - light 
brown (5Y5/6); dry. 
6.70-7.00': CLAYSTONE: light olive gray (5Y 5/21 
ueathered; iron staining (10%) light broun 
(5Y5/6); dry. 

7.0-9.5' - Sarrple. Recovered 2.6/2.5 = 104%. 
7.0-8.70': CLAYSTONE: light olive gray (5Y 5/21 to 
light olive broun (5Y 5/61 uith 20% iron staining; 
dark yellouish orange (10YR 6/61 ueathered, 
caliche; dry. 

S a m p l o r  C o l l o c t o d  or / O t h o r  Tort8  ? o r f o r n o d  

HNu background = 0.4. 
OVA background = 2.0. 

0.0-3.9': Composite Sample: 
BH17870005. 

- 5.0': Field Screening 
Sample: HNu=0.4; OVAs2.0. 

3.9-5.25': Contact Sample: 
BH178705CT. 



LOG 
OF 

BOREHOLE 

D 
I 

L o c a t i o n  

C o o r d i n a t e s  

T o t a l  Depth 

Drllllng Company 

Dato  Drll lod 

Drllllng Y o t h o d  

L o g g o d  By 
G o o l o g l r t  

B o r e h o l e / W o l l  N o .  BH17-87 (cont'd. 
G r o u n d  S u r f 8 c o  E l o v r t l o n  

W a t o r  Levo1  E n c o u n t e r o d  

S)trt lC 

1_ Drl l tor  

H o l p o r  

Dr l l l ing  F l u i d  

C h o c k o d  B y  

Commontr  0 

/ 

I 
9.5-12.0 - Sample. 
9.5-10.0': CLAYSTONE: light olive gray (5Y 5/21 
ueathered. Trace iron staining dark yellowish 
orange (10YR 6/61; trace caliche; dry. 
10.0-11.9': CLAYSTONE: light olive gray (5Y 5/21 
to light olive brown (5Y 5/61, ueathered; caliche 

and iron staining (10%) light broun (5Y 5/61; dry. 

Recovered 2.4/2.5 = 96%. ! 
/ 

Lithologic D o r c r i p t l o n  

TOTAL DEPTH 11.9' t 

S a m p l o r  C o l l o c t o d  or / Othor T o r t 8  Corforrnod 
/ 

10.0': Field Screening 
Sample: HNu=0.4, OVA=2.0 

P a g e  L o t  2 
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L’ 

L O G  
O F  

BOREHOLE 

Loc.tion 1 - 1 ‘llside Area Boroho lo /Wol l  N O .  BH61-87 
Coord inator  N 35 172.25 E 77240.93 Ground S u r t a c o  ElovatlOn 5931.72‘ 
Tota l  Dopth lb-f l f l ’  W8t.r  L o v o l  Encountorod None 

Statlc 
Dril l ing Company Bovles Bros. Dr(1l.r T. High 
0.1. DrIIIod October 1 7  - I ? .  1987 Holpor  8.  Keenev 
Drlll ing Mothod Hollow Stem A w e r  Dri l l ing  F lu ld  None 

C h o c k o d  By  L o g g e d  By ~ ~ ~ b , ~  
Goo lo gir t 8Ito Managor 

CEARP Managor 
~~~~~~t~ Borehole backfilled with Portland Type I cement. 

- 
COLLUVIUM 

0.0 - 2.0’ SAMPLE. - Recovered 1.1/2.0’ = 59%. 
GRAVELLY SAND: dusky yellowish 
brown (10 YR 2/2); mixture o f  clay silt - and sand with clasts of  igneous rocks 
about pebble size; abundant caliche. - 
2.0-3.5’ SAMPLE. 
Recovered 0.9/1.5’ = 60%. 
GRAVELLY SAND: grayish orange (10 
YR 7/4) to dark  yellowish bown (10 YR 
4/2); very high amount of caliche; sub- 
rounded grains; large quartzite clast. 

3.5 -6.5’ S AMP LE. 
Recovered 1.5/3.0’ = 50%. 
CALICHE AND CLAY: grayish orange 
(10 YR 7/4); subrounded pebbles of  
quartzite; strong reaction to HCl. 

- 

6.5-9.0’ SAMPLE. 
Recovered 2.7/2.5’ = 108%. 
6.5-8.1’: CALICHE AND CLAY: moder- 
a te  brownish yellow (10 YR 5/4); pebble 
of quartzite and  coal. - 

ARAPAHOE FORhIATION 

8.1-9.0’: CLAYSTONE: light olive gray 
(5 Y 5/2); clasts of coal and other miner- 
als of pebble size. 

Simp108 Col loctod or  
Othor t o r t s  Porformod / 

HNu background=0.2 
OVA background=2.0 
No Ludlum readings 
taken. 

0.0- 1.1 ’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 4.0 (4.0). 

2.0-2.9’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 4.0 (4.0). 

3.5-5.0’: Field screen 
readings: HNu = 0.2 
(0.2); OVA = 4.0 (4.0). 

6.5-9.0’: Readings on 
core: HNu = 0.2; 
OVA = 5.0. 

6.5-9.0’: Direct hit 
sample: BH618707DH. 

- I I 

P a g e  01 
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LOG 
O F  

BOREHOLE 

Locat  lo n B o r . h o l ~ / W O l l  No. BH6l-87 (cont’d.1 
Coord lna  t o s  Ground Surt8co Elov8tion 

Total  D o p t h  Wator  Lovol Entountorod  
S t a t i c  

Drilling Company  DrIIIor 

Dato  DrII1od Holpor 

DrtllLng Y o t h o d  Drl l l lng Fluid 
L o g s o d  By 

Goologlst 
Chockod B Y  

Slto  Yanagor  

CEARP Yanagor  

Commonts  

f- 
8 /  

Llthologic  Doscr ipt ion Y 
9.0-1 1.5’ SAMPLE. 
Recovered 3.0/2.5’ = 120%. 
9.0-9.6’: CLAYSTONE: same as above. 
9.6-1 1.5’: IRONSTONE: moderate yellow- 
ish brown (10 YR 5/4) to dusky yellowish 
brown (10 YR 2/2); sizes range from 
small cobbles to silt; caliche in small 
pockets. 

11.5-14.0’ SAMPLE. 
Recovered 2.5/2.5’ = 100%. 
11.5-12.2’: IRONSTONE: dark yellowish 
orange (10 YR 6/6) to dark yellowish 
brown (10 YR 5/4); sand, silt, and clay; 
nodules of  hematite. 
12.2-13.0’: SANDY SILTSTONE: pale 
yellowish brown (10 YR 6/2) to dark 
yellowish brown (10 YR 6/6); more sand 
from 13.0-14.0’; strong HCl reaction. 

TOTAL DEPTH: 14.00’ 

Samplor Co l loctod  or 
Othor t o r t s  ?or formod / 

9.0- 1 1 S’: Field 
screen readings: 
HNu = 0.2 (0.2); OVA 
= 2.0 (1.2). 

9.0-1 1.5’: Contact 
sample: BH6 18709CT. 

1 1.5- 14.0’: Field 
screen readings: 
HNu = 0.2 (0.2); OVA 
= 0.0 (0.0). 

1 1.5- 14.0’: Bedrock 
sample: BH6 187 12BR. 


